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Five mono (oligo) clonal immunometric assays for lutropin (LH) and 
follitropin ( FSH ) - -bioMerieux, iRE-Medgenix, Serono Diagnostics, 
Diagnostics Products Corp. (DPC), and LKB--were evaluated in comparison 
with two polyclonal RIAs (DPC and Amersham) . Detection limits varied from 
0.04 to 0.32 int. unit/L and 6.06 to 0.86 int. unit/L for LH and FSH , 
respectively. Intra- and interassay precision (CV) at three concentrations 
varied from 2.0% to 29.8%, showing that not all kits tested gave acceptable 
results, especially for LH. Linearity and parallelism were acceptable, 
except for the DPC FSH kit and the bioMerieux LH kit. High-dose "hook" 
effects were seen in some kits at LH concentrations of 250 int. units/L, 
but not in the FSH kits up to concentrations of 350 int. units/L. 
Reagents in some kits cross-reacted with choriogonadotropin. The clinical 
validity of the assays was tested in 25 pre- and 25 postmenopausal healthy 
women and in 66 patients with polycystic ovary disease. In contrast to FSH 
, LH values varied significantly not only between polyclonal and 
monoclonal assays but also between the various monoclonal assays, 
despite the fact that all manufacturers state that their kits are 
calibrated on the same standards: WHO International Reference Preparation 
(IRP) 68/40 for LH and 78/549 for FSH . We normalized the results by using 
new WHO standards: IRP 80/552 for LH and IRP 83/575 for FSH . This 
decreased significantly the between-kit differences in LH results for 
individuals. The much-used LH/ FSH ratio greater than 3 for diagnosing 
patients with polycystic ovary disease is not valid when monoclonal 
assays are used, and is ki t- dependent . However, using the normalized 
results yields a "new" LH/ FSH ratio, which is kit -independent and differs 
significantly between patients and healthy subjects. 
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Glycosylation is the structural basis for changes in polymorphism and 
immunoreactivity of pituitary glycoprotein hormones. 

Zerfaoui M; Ronin C 
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Glycoprotein hormones have long been known to display extensive 
polymorphism and changes in bioactivity according to the endocrine status 
of the patient. Structural analysis has shown that pituitary gonadotropins 
(lutropin and follitropin) and thyrotropin are synthesized and secreted as 
a panel of isoforms which differ in glycosylation, bioactivity and 
circulatory half -life. Ultrasensitive immunoassays could reveal that 
glycosylation of plasma hormones is structurally different from the 
pituitary stock so that the ratio of circulating glycoforms may vary 
according to the physiopathology of the pituitary axis. However, 
contradictory results between immunoassays have been often reported, 
suggesting that some plasma forms can escape recognition by monoclonal 
antibodies which have been raised to the pituitary or urinary antigen. When 
hormone levels do not correlate with clinical features, one can also 
suspect that inactive or hyperactive forms are being measured. At the 
molecular level, very limited information has been gained toward the 
expression of hormone epitopes as a function of carbohydrate structure. To 
address this issue, we have compared the recognition of pituitary and 
recombinant human thyrotropin by various polyclonal and monoclonal 
antibodies before and after neuraminidase treatment. Both, pituitary_and 
jrecqmbinant. . thyrotropin_ .bound- _ to_ .anti=alpha — and— anti-beta- antibddFesy- 
demonstrating thereby that recombinant thyrotropin can be used to calibrate 
immunoassays. While removal of sialic .acid did not alter the recognition 
of the recombinant hormone in various immunoassays, this treatment 
specifically abolished the binding of pituitary thyrotropin to anti-beta 
monoclonal antibodies. These findings show that immunoreactivity of 
circulating hormone glycoforms, which are often more sialylated than 
their pituitary counterparts, may very well account for variation depending 
on the antibodies used in the immunoassays. (12 Refs.) 
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Follicle-stimulating hormone (FSH) is synthesized_by _ the anterior 
pituitary gland in multiple molecular f orms -ClnSr^sed-ac^ 
rFSH charge ^i¥oforms^ are associated with conditions characterized by a 
low^oestrbgeri^ the present study, we analysed the dynamics of the 

changes lrf ~ " mRNA"^ levels of the enzyme Galbetal, 3 [4] GlcNAc alpha2,3- 
sialyl transferase (2,3-STase) (one of the enzymes that incorporate 
sialic acid residues into the FSH molecule) in intact and ovariectomized 
rats. The anterior pituitaries of 4-day regularly cyclic adult female 
Wistar rats were obtained at 1000 h on the days of pro-oestrus (P) , oestrus 
(O) , dioestrus 1 (Dl) and dioestrus 2 (D2) , at 0200 h, 1400 h, 1800 h and 
2200 h on Dl, at 1800 h on day of 0 and at 1000 h after 7, 14, 21, 28 and 
45 days of. oophorectomy performed on the morning of P. Total RNA was 
isolated from each gland and the 2,3-STase levels were measured by Northern 
blot hybridization analysis employing a 346-base pair cDNA probe encoding 
for a non-conserved amino acid sequence of the catalytic domain of the 
enzyme. Maximal levels of the enzyme mRNA were detected at 1000 h on Dl; 
thereafter, they progressively decreased by 60% during the ensuing 24 h, 
reaching the lowest concentration values (26% of the maximally observed 
level on Dl) at 1000 h on day of P and remaining unchanged during the 
morning of O. Administration of the potent oestradiol receptor antagonist 
ICI 182,780 at 1000 h on Dl completely reverted the time -dependent decrease 
in 2,3-STase mRNA levels observed during the afternoon of Dl, whereas 
oestradiol benzoate administered at 1000 h on day of 0 significantly 
reduced the enzyme mRNA levels (to 21% of the levels detected in 
vehicle-treated controls). In ovariectomized rats, the alpha2 , 3 -STase mRNA 
progressively increased from day 21 to day 45 post castration. 
Administration of oestradiol benzoate on day 28 after oophorectomy 
significantly reduced the 2,3-STase mRNA levels (to 36% of the levels 
detected in vehicle-injected controls); ICI 182,780 partially counteracted 
tMs^oestradaol^mediated effect . The dynamics of these changes- in; 2^-3 -STase 
(mRNA; --levels j pa r-ti a 1 1 yc orrel a ted37ithll:ha^ e _ o £ 
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Previous studies have shown wide discrepancies among the results obtained 
with different i mmunome t r icL— _ as s ay s . We present five cases (out of 4000 
women) whose ^l^slnali^SteTn^zing hormo ne> was not detected using a LH 
immunometric assay ™~?LH S t f a tfiTs~Bax t e r ) but was recognized by other kits. 
These cases concerned one 2 8 -year-old woman presenting withcinX^tTiloty and 
fojir^pBstmenopalis^ The LH Amerlite kit gave detectable but low 

result's. The results obtained with the other kits were > 7 IU/1. FSH levels 

were > 7 IU/1. In one case, sera were taken bef ore_and~af terzthe menopause-^ 

differences between the LH results increased. Discrepancies among LH 

assay kits have been attributed to variation both in standard curve 
calibration and in epitope specificity o f th e__k it monoclonal antibo dies. 
The Baxter kit might misrecognize some isoforms — present-4n.„.postmenop7au_sa;l-p 
women. The present data illustrate the potential false results with such 

immunoassays in routine clinical laboratory testing. When undetectable LH 
results are not clinically explained or when disparities between LH and FSH 
are observed, we suggest using <Cl5e56^ 

inecossa^p. Improvement in LH assays and standardization might resolve the 
problem of discrepancies between the LH results. 
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3 and beta 3 possess the full length of the polypeptide chains, with the 
same amino acid sequences as those of the corresponding LH subunits alpha 
and beta, respectively; and 2) subunits alpha 1 and alpha 2 are complexes 
of three polypeptides which are missing several N-terminal residues from 
subunit alpha 3. Conversely, subunits beta 1 and beta 2 lack the C-terminal 
"^two residues and one residue, respectively, of subunit beta 3. Renotropic 
i^~activity was not detected in any of the dissociated subunits alone, but 
t\ association of alpha 1-3 with beta 1-3 reconstituted the hormonal activity 
j with different potencies. In particular, combination of subunits alpha 3 
and beta 3 (alpha 3. beta 3) yielded a potent renotropic activity with weak 
^ gonadotropic activity. The carbohydrate composition of the purified 
7 ^preparation exhibiting renotropic activity differed from that of a 
--^reference oLH preparation, which possessed greater gonadotropic activity 
^ but was devoid of renotropic activity. Furthermore, renotropic activity was 
/ decreased after removal of sialic acid by treatment with neuraminidase. 
ij Thus, the oligosaccharide moieties as well as the amino acid sequences of 
' the subunits may play an important role in the expression of renotropic 
^ activity in vivo, these effects over and above those arising from 
differential metabolic clearance. We conclude that pituitary renotropin 
) represents a novel activity of a LH- isoform (s) and that the 
posttranslational (or the artificial, i.e. during preparation) modification 
x y of the constituent LH subunits may be responsible for modulation of 
renotropic activity as well as the intrinsic gonadotropic activity. 
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Three isoforms of equine luteinizing hormone (eLH-A, eLH-B and eLH-C) 
have been isolated from horse pituitary glands. Separation was achieved on 
the basis of charge heterogeneity by ion-exchange chromatography. These 
charge differences were apparent after final purification, as determined by 
electrophoretic mobility on polyacrylamide disc gels (RF = 0.14, 0.19 and 
0.26 for eLH-A, -B and -C, respectively). Apparent size differences were 
also noted between the isohormones by gel filtration on Sephadex G-100. 
Ve/Vo ratios for. eLH-A, -B and -C were 1.72, 1.54 and 1.47, respectively. 
All 3 isoforms were found to contain an equivalent amount of hexose 
(9.0-9.2%). Isohormones eLH-B and eLH-C, however, possess more sialic 



acid than eLH-A (6.6-6.7%, vs. 4.5%). The eLH-A and eLH-B preparations 
contain a similar amount of hexosamine, which is slightly lower than the 
amount of eLH-C (8.8-9.1% vs. 11.2%) . No differences were noted between the 
isohormones by rat Leydig cell LH bioassay, equine testis LH radioreceptor 
assay (RRA) or calf testis follicle-stimulating hormone (FSH) RRA. Slight, 
but nonsignificant, variations were noted between preparations in an eLH 
radioimmunoassay (RIA) . Although chemical variations were detected between 
the eLH isbforms , no significant differences were observed in in vitro 
biological and immunological activities. The differences detected in 
sialic acid content raises the possibility that differences in in vivo 
clearance rates may exist. 

Tags: Animal; Support, U.S. Gov't, P.H.S. 

Descriptors: Horses- -physiology- -PH; * Luteinizing Hormone --isolation 
and purification- -IP; Biological Assay; Carbohydrates- -analysis- -AN; 
Chromatography, DEAE- Cellulose ; Electrophoresis, Polyacrylamide Gel; 

Luteinizing Hormone - -immunology- -IM; Luteinizing Hormone --metabolism 
--ME; Receptors, Cell Surf ace- -metabolism- -ME; Receptors, FSH; Receptors, 
LH; Structure-Activity Relationship 

CAS Registry No.: 0 (Carbohydrates); 0 (Receptors, Cell Surface); 0 

(Receptors, FSH); 0 (Receptors, LH) ; 9002-67-9 (Luteinizing Hormone) 

Record Date Created: 19860603 

Record Date Completed: 19860603 



14/9/26 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2003 The Dialog Corp. All rts . reserv. 

05159239 86160038 PMID: 3955145 , 

An in vitro study of LH re lease, synthe j^^^^and heterogeneity in 
pituitaries from pro^&t rous "and (sfior it^termZoyar iec tomi z ed^rats - 

Baldwin D M; Highsmith R F; Ramey J W; Kfummeh L A 

Biology of reproduction (UNITED STATES) Mar 1986, 34 (2) p304-15, 
ISSN 00 06-3363 Journal Code: 02 072 24 
Contract/Grant No . : , HD-16994 ; HD; NICHD 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type : Completed 
Subfile:' INDEX MEDICUS 

It is known that acute ovariectomy (OVX) greatly attenuates the pituitary 
luteinizing hormone (LH) response to gonadotropin -releasing hormone 
(GnRH) in vitro. The present study evaluated possible quantitative and/or 
qualitative differences in the biosynthesis and secretion of LH in 
pituitaries from proestrous and acutely (72 h) OVX rats. Paired anterior 
pituitary glands were incubated for 4 h in a medium containing +/ - 10 nM 
GnRH. Pituitary and secreted LH were measured by radioimmunoassay with 
differences in total LH (tissue plus medium) +/- GnRH being indicative of 
GnRH- stimulated LH synthesis. Qualitative changes in LH were evaluated by 
isoelectrof ocusing (IEF) . The results show that the major form of LH stored 
in and" released ~ from ~ the ~ pituitaries consisted^ of LH molecules with "an 
isoelectric point (pi) in the alkaline pH range (alkaline LH) , and a lesser 
amount (approximately 30%) of LH molecules in the acidic pH range (acidic 
LH) . The ratio of alkaline/acidic LH observed in the pituitary and medium 
was similar in the proestrous and OVX groups, although the amount of 
alkaline and acidic LH release in response to GnRH was 2-3 times greater in 
the proestrous group. In both groups, the alkaline/acidic LH ratio of 
secreted LH was higher in the presence of GnRH than in its absence. 
Alkaline LH synthesis was increased by GnRH in both groups, with the 
response being greater in the proestrous than in the OVX group; 
GnRH- stimulated acidic LH synthesis was observed only in the proestrous 
group. In both groups, the amount of LH synthesized was about 60% of the 
amount released, which suggests that LH synthesis does not fully account 
for differences in GnRH- stimulated LH release. Treatment of pituitary 
extracts with neuraminidase decreased acidic LH, and proportionately 
increased alkaline LH. These results suggest that the quality of LH stored 
in and secreted from pituitaries of proestrous and OVX rats is similar, and 
that there is a preferential release of the major alkaline LH isoform in 
response to GnRH. The ovarian steroid environment, presumably estradiol, 



proportionately increases the amount of alkaline and acidic LH released, 
and differentially affects the amounts of the various isoforms 
synthesized in response to GnRH. The charge heterogeneity of alkaline and 
acidic LH may be related to the sialic acid content of the LH molecule. 
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Pituitary gonadotropic hormone from a c^iondrbatean ^fish^ -starred 
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Four biologically active fractions of gonadotropic hormone (aci-GTH-A, 
-B, -C, -D) were isolated and purified from acetonized pituitaries of the 
starred sturgeon (Acipenser stellatus Pall.). Their separation was achieved 
by DEAE-cellulose chromatography. Disc-electrophoresis and especially 
isoelectric focusing in polyacrylamide gel showed that each fraction 
contained several components. Not less than 15 different components as a 
whole with isoelectric points ranging from 4.5 to 7.0 could be counted in 
four aci-GTH preparations. All these components were active in toad oocyte 
maturation test. Only two of four preparations (aci-GTH-A and -D) were 
practically free of common components. All aci-GTH preparations were shown 
to be homogeneous and identical by molecular weight, sedimentation 
coefficient, sialic acid content, and some immunological properties. 
N-terminal amino acid analysis revealed tyrosine and leucine in all aci-GTH 
preparations, with the only exception of aci-GTH-D that contained an 
additional polypeptide with N-terminal glycine. No differences in the 
spectra of aci-GTH isoforms were found when pituitary extract, newly 
purified or 3 years older hormone preparations were submitted to 
isoelectric focusing. 
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Interest of epitopic dissection in immuno ana lysis of proteins and 
peptides: review of theoretical and practical aspects. 
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The literature abounds with reports showing discrepancies in immunoassays 
of proteins and peptides. Whereas the isomorphism and polymorphism of 
proteins remains largely hidden in immunoassays making use of polyclonal 
antibodies, the use of monoclonal antibodies uncovered the difficulty of 
accurately assaying microheterogeneous analytes . Indeed, most proteic 
hormones are not entities with unique structures but rather mixtures of 
molecular forms with slight differences in structure which may reflect 
large variations in biological and immunological activities; the 

monoclonal antibodies appeared clearly less suited than the polyclonal 
for testing a mixture of isoforms. Protein microheterogeneity also has an 
impact on assay standardisation, since reference preparations may contain 
several isoforms of the analyte. Using recombinant . glycoprotein does not 
solve the problem. Regarding the problem of discrepancy in immunoana lysis 
of proteins and peptides, we could establish, in a previous work, that 
discrepancy among lutropin assay kits may be related to various causes: i) 
differences in standard preparation and calibration curves; ii) 
microheterogeneity of lutropin molecules leading to missing some isoforms 
due to the restricted epitopic specificity of the monoclonal antibodies 
used in the kits. The epitopic dissection we engaged in appeared thus 
instrumental in explaining these discrepancies. It allowed us to enumerate 
epitopes on the surface of lutropin molecules, to elucidate the 
immunological structure and, . finally, to characterize monoclonal 
antibodies used in commercially available lutropin assay kits with regard 
to their epitopic specificity. This work allowed us to interpret the 
discrepancy in serum lutropin concentration which was related to the use of 

monoclonal antibody with given specificity. Epitopic dissection may thus 
be instrumental in explaining discrepancy among immunoassays of proteins 
and peptides and in improving the accuracy of kits . (19 Ref s . ) 
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GalNAc is N-acetylgalactosamine and GlcNAc is N-acetylglucosamine) . Ten 
percent of S-l and of S-N had a bisecting GlcNAc residue. Sulphate residues 
occurred in nearly the same amount for both subunits; however, the alpha 
and beta subunits were sulphated differently. S-l predominated in the alpha 
subunit, while S-l and S-2 were major components in the beta 
subunit. (ABSTRACT TRUNCATED AT 2 50 WORDS) 
Tags : Animal ; Support , Non-U . S . Gov » t 

Descriptors: Luteinizing Hormone - -chemistry- -CH; Oligosaccharides 
- -chemistry- -CH; Carbohydrate Conformation; Carbohydrate Sequence ; 
Chromatography, Affinity; Chromatography, Ion Exchange; Electrochemistry; 
Methylation; Molecular Sequence Data; Molecular Structure; Oligosaccharides 
--isolation and purif ication--IP; Sulfates- -chemistry- -CH; Swine 

CAS Registry No. : 0 (Oligosaccharides) ; 0 (Sulfates) ; 9002-67-9 
(Luteinizing Hormone) 

Record Date Created: 19920915 . 

Record Date Completed: 19920915 



14/9/22 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2003 The Dialog Corp. All rts . reserv. 

07314234 92177208 PMID: 1795252 _ 



Comparison of the mi crone terogeneity>-o f^horse^LH-and FSH in the pituitary 
with that secreted into pituitary venous blood at oestrus. 
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For aqueous extracts of pituitary glands of oestrous mares, luteinizing 
hormone (LH) profiles were found to be similar to each other and to earlier 
work after chromatof ocussing (CF) and isoelectricf ocussing (IEF) . After CF, 
both LH and follicle-stimulating hormone (FSH) in pituitary extracts 
focussed in multiple peaks in the acidic range, with 86% of LH and 80% of 
FSH found between pH 4 and 6. By contrast, in pituitary venous plasma, only 
18% of the LH focussed in this range, whereas a significantly greater 
proportion (P less than 0.01) eluted above pH 7 than occurred in pituitary 
extracts (37% vs 2%, respectively) . For pituitary venous FSH, there was 
only a slight shift in the distribution of isoforms compared with the 
pituitary extract, with a rise in the percentage of strongly acidic 
molecules in pituitary venous plasma (pH less than 3.65; 34% vs 16%) . These 
results show that at oestrus, horse LH (which differs from that of other 
species _ because it has a heavily sialylated C-terminal extension to the 
beta-subunit , as~ does eCG)V "is" rnuchT more" alkaline" when" secreted 'as -opposed 
to when it is stored in the pituitary. The authors of this report suggest 
that this modification is made after entry into a preferentially released 
pool of LH. Modulation of the forms of LH and FSH that are secreted may 
play a role in regulating target tissue responses. 
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Luteinizing hormone (LH) is a (Jie.ter.odime-r-ic' glycoprotein containing 
varied amount of_ (sialic_v acid .- This is a reason of numerous LH isoforms 

called also is_oho rmon ej=fc> The hormone isoforms were separated usually by 
^l^elecHEropHoresis^^ differ in 

biological and immunological activity . Human and some animals LH isoforms 
were reviewed. Also some genetic mutants of LH are described. Problems of 
the human isoforms for pathology and diagnostics are presented.. (54 

Refs.) 
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Hyperthyroidism or increased thyroid function has been reported in many 
patients with trophoblastic tumors. In these cases, greatly increased human 
chorionic gonadotropin (hCG) levels and suppressed TSH levels suggest 
that hCG has thyrotropic activity. Recent investigations have clarified the 
structural homology not only in the hCG and TSH molecules but also in their 
receptors, and this homology suggests the basis for the reactivity of hCG 
with the TSH receptor. The clinical significance of the thyrotropic action 
of hCG is now also recognized in normal pregnancy and hyperemesis 
gravidarum. Highly purified hLH binds to recombinant hTSH receptor and is 
about 10 times as potent as purified hCG in increasing cAMP. The 
beta-subunits of hCG and hLH share 85% sequence identity in their first 114 
amino acids but differ in the carboxy- terminal peptide because hCG beta 
contains a 31-amino acid .extension (beta-CTP) . A recombinant mutant hCG 
that lacks beta-CTP showed almost identical potency to LH on stimulation of 
recombinant hTSH receptor. If intact hCG were as potent as hLH in regard to 



its thyrotropic activity, most pregnant women would become thyrotoxic. One 
of the roles of the beta-CTP may be to prevent overt hyperthyroidism in the 
first trimester of pregnancy when a large amount of hCG is produced by the 
placenta. Nicked hCG preparations, obtained from patients with 
trophoblastic disease or by enzymatic digestion of intact hCG, showed 
approximately 1.5- to 2-fold stimulation of recombinant hTSH receptor 
compared with intact hCG. This suggests that the thyrotropic activity of 
hCG may be influenced by the metabolism of the hCG molecule itself. 
Deglycosylation and/or desialylation of hCG enhances its thyrotropic 
potency. Basic hCG isoforms with lower sialic acid content extracted 
from hydatidiform moles were more potent in activating adenylate cyclase, 
and showed high bioactivity/immunoactivity (B/I) ratio in CHO cells 
expressing human TSH receptors. This is consistent with the finding that 
the beta-CTP truncated hCG with higher thyrotropic potency is substantially 
deglycosylated and desialylated in the beta-subunit relative to intact hCG 
because all four O-linked glycosylation sites occur within the missing 
C-terminal extension. The desialylated hCG variant also interacts directly 
with recombinant hTSH receptors transfected into human thyroid cancer 
cells. There is thyroid- stimulating activity in sera of normal pregnant 
women, and this correlates with serum hCG levels. The thyroid gland of 
normal pregnant women may be stimulated by hCG ' to secrete slightly 
excessive quantities of T4 and induce a slight suppression of TSH, perhaps 
being about 1 mU/L less than nongravid levels, but not high enough to 
induce overt hyperthyroidism. Maternal thyroid glands may secrete more 
thyroid hormone during early pregnancy in response to the thyrotropic 
activity of hCG that overrides the normal operation of the 
hypothalamic -pituitary- thyroid feedback system. Biochemical hyperthyroidism 
associated with hyperemesis gravidarum has been attributed to hCG. In 
patients with hyperemesis gravidarum, thyrotropic in serum correlated with 
hCG immunoreactivity, and the severity of vomiting as indicated by clinical 
and biochemical parameters correlated with the degree of thyroid 
stimulation. To understand the thyrotropic action of hCG, it is necessary 
to know whether hCG activates the same domain of the TSH receptor as does 
TSH. The identification of the molecular structure of the hCG isoform 
with the highest thyrotropic potency will resolve the enigma of gestational 
thyrotoxicosis and the hyperthyroidism associated with trophoblastic 
disease and hCG-producing tumors. (62 Ref s . ) 
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An acute challenge of exogenous GnRH elicits rapidly increased serum 
gonadotropin levels with qualitative changes to more basic isoforms of 
both FSH and LH. Chronic GnRH agonist therapy suppresses endogenous 
gonadotropins , and the serum levels of FSH and LH are low and fairly 



constant. A possible qualitative change in the gonadotropins during GnRH 
agonist therapy was investigated by determination of the median charge of 
the gonadotropin isoforms before and during therapy in 18 pubertal 

children. Two different GnRH agonists were studied: buserelin, given 
intranasally or as a sc implant for 1.5-34 months to five girls, aged 7-10 
yr, and for 5-6 months to two boys, aged 11-13 yr; and triptorelin, 
administered as a depot preparation for 3-6 months to four girls, aged 
9-12.5 yr, and for 1-24 months to seven boys, aged 10.5-12 yr. FSH and LH 
in serum and eluates after electrophoresis in 0.10% agarose suspension were 
measured with sandwich f luoroimmunoassays . The mean serum FSH and LH levels 
decreased significantly (P < 0.05) in girls during triptorelin therapy, 
whereas only the FSH level decreased (P < 0.05) in the boys. There were no 
significant (P > 0.05) changes in serum gonadotropin levels during 
buserelin therapy. All of the children had more basic serum isoforms of 
LH, and all but one had more basic forms of FSH during the GnRH agonist 
treatments. In a girl who had more basic gonadotropin isoforms after 
treatment with triptorelin for 2 and 6 months, a GnRH challenge elicited 
the release of still more basic isoforms . The changes in mean median 
charge to more basic gonadotropin isoforms were highly significant for 
both busereline (P < 0.01) and triptorelin (P < 0.001) treatment. An 
increased (P < 0.001) degree of charge heterogeneity was observed for FSH 
after triptorelin therapy. These findings show that there is a qualitative 
change in the isoforms of both FSH and LH in serum during GnRH agonist 
therapy in pubertal children. The changes in charge to more basic 

gonadotropin isoforms most likely reflect a direct effect at the 

pituitary, level, leading to the synthesis and/or selective release of less 

sialylated and sulfated isoforms of the gonadotropins . The observed 
qualitative changes in the gonadotropin isof orms_ in these pubertal 
children may be part of the clinical effects of GnRH- agonist therapy,^, 
leading to an arres t or * regres s^i'on" of "puberty . 
Tags: Female; Human*;" Ma 1 e 

Descriptors: Buserelin- -therapeutic use--TU; * Follicle Stimulating 
Hormone --blood- -BL; * Luteinizing Hormone - -blood- -BL; * Puberty- -blood- -BL 
; *Triptorelin- -therapeutic use--TU; Adolescent; Child 

CAS Registry No.: 57773-63-4 (Triptorelin); 57982-77-1 (Buserelin); 
9002-67-9 (Luteinizing Hormone) ; 9002-68-0 (Follicle Stimulating 

Hormone ) 

Record Date Created: 19960220 

Record Date Completed: 19960220 



14/9/15 

DIALOG (R) File 155 : MEDLINE (R) 

(c) format only 2003 The Dialog Corp. All rts . reserv. 

08644045 95332639 PMID : 7608469 

Application of a s en s i t i ve , HP L~C - based f luo route t r i c " a s s ay ~ t o^de t e rmi ne the 
sialic acid content of human gonadotropin isoforms . 

Stanton P G; Shen Z; Kecorius E A; Burgon P G; Robertson D M; Hearn M T 
- Centre -f or— Bi qp ro.c_e _ss_ Technology , Monash University,, Victoria, Australia. 

Jourh~al -of- biochemica 
30 (1) p37-48, ISSN 0165-022X Journal Code: 7907378 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type : Completed 

Subfile: INDEX MEDICUS 

The human pituitary gonadotropins , follitropin (hFSH) and lutropin 
(hLH) are glycoproteins which are microheterogeneous in terms of their 
'charg e a ^n^jgoj;ecuiar~ ~ s i z ey as well as their in vitro and in vivo 
bioactivities . " """The aim of this study was to determine the contribution of 
variations in £siTa 11 :c~T ac id — (N - ace tyl" ' ' ne u ; ranv i "nT c— - acidp content to the 
structural heterogeneity of these glycoproteins. £Si:a 1 :xc^rac"idZT ( Neu 5 Ac )I^>wa s 
released by partial acid hydrolysis (0.1 M TFA, 80 degrees C, 1 h) and 
derivatised with the fluorescent label DMB (1 , 2 -diamino-4 , 5 -methylenedioxyb 
enzene) in conjunction with an internal standard (N-glycoyl -neuraminic 
acid) . The derivatives were then separated by reversed-phase HPLC. This 
method allowed quantitation of the sialic acid content over a range of 
5-100 pmol with between assay variation of < 6% for sialic acid released 



from approximately 100 ng (3 pmol) of hFSH or hLH. Comparison of the 
sialic acid contents of standard sialylated glycoproteins by either 
DMB-derivatisation or high-performance anion- exchange chromatography with 
pulsed amperometric detection yielded similar results, confirming the 
reliability of the fluorescence detec tion method^ The sialic acid 
content s of 0^ZEFSU ^~iBof ormi^varieJdX'fre^ 
whil s t a range— of — ITr^TT^mol — -Neu^sXC/jrTol^^ 

CilBoforms^ . The sialic acid content of the hFSH isoforms was also 



observed to be related., to- the~ hormonal specific activity-. irir^a^"radioreceptor 
/as^ay"? confirming that-— al-terations— ln_the carbohydrate structure_can 
x in f 1 uenc e — t heZ^FS H Secep t o -r— friEer a. c t i on . In c oht r a s ■ t™ t he T "Tia lie acid 

content of the hLH isoforms was~ found to be not related to specific 




activity at the receptor level. 
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The role of hCG as a stimulator of the human thyroid has been a subject 
of controversy, because discrepant results have been obtained in different 
in vitro assays. In an attempt to explain the variation observed in the 
thyroid response to hCG, we investigated the ability of hCG and that of its 
isoforms and glycosylation variants to inhibit [1251] bovine (b) TSH 
'binding" and' stimulate - -adenylate -cyclase^ in jtwo jelones , JP0 9_ and JP2 6 , of 
Chinese hamster ovary cells stably transfected with the human TSH ^receptor 
(hTSHr) . The two clones differed with respect to the number of hTSHr 
expressed per cell (34, 000 in JP09 and 2,000 in JP26 cells). Both responded 
extremely well to bTSH; the cAMP response to 0.001 IU/L bTSH was 
distinguishable from basal values. Interestingly, JP09 cells were readily 
stimulated by hCG (20-100 mg/L; 0.52-2.6 x 10 (-6) mol/L) to release cAMP, 
whereas JP26 cells showed little if any response. Also, cAMP stimulation 
produced by asialo-hCG was 12-fold in JP09 cells and only 4-fold in JP26 
cells compared to 45- and 67 -fold stimulations by bTSH, respectively. 
Stimulation by asialo-hCG was approximately 30% that of bTSH in JP09 cells, 
but less than 6% in JP26 cells. When assessing the thyrotropic activity of 
the microheterogeneous isoforms of hCG, more alkaline pi forms were found 
to be more active than those of a more acidic pi regardless of whether they 
were derived from normal or molar pregnancy urine. Further studies with 
hCG, asialo-hCG, asialoagalacto-hCG, and deglycosylated hCG revealed that 
removal of sialic acid caused a marked increase in both its affinity for 
hTSHr and its cAMP- releasing potency, whereas removal of further 
carbohydrate, although it slightly enhanced receptor binding, was 
detrimental to adenylate cyclase activation. In conclusion, differences in 



hTSHr expression may cause a variation in the cAMP response to hCG or its 
glycosylation variants, as does the microheterogeneity of the hormone 
itself. These mechanisms may be responsible at least in part for the 
divergent responses of different cell types to hCG and render 
interpretation of the physiological meaning of the data obtained in 
recombinant receptor systems difficult. 
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Role of environmental conditions on the expression levels, glycoform 
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A recombinant CHO cell line in which the expression of human follicle 
stimulating hormone (hFSH) was under the control of the beta act in promoter 
was maintained in steady state perfusion cultures on a protein free medium. 
The level of expression of the hFSH was controlled by varying the steady 
state level of dissolved oxygen (10-90% of air saturation) and of sodium 
butyrate (0-1. 5mM). Under these conditions, the specific productivity of 
hFSH (qFSH) varied from 0.7 to 4.8 ng hFSH/10 (6) cells/h. As the specific 
productivity of hFSH increased, there was a shift in the FSH isoforms to 
the lower pi fractions, corresponding to increased sialic acid content. 
As the specific productivity of . hFSH increased, shifting the isoform 
distribution towards the lower pi isoforms , that the sialyltransf erase 
enzymic activity also increased. 
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Increased biological activity due to basic isoforms in recombinant 
human follicle- stimulating hormone produced in a human cell line. 
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and Human Development, National Institutes of Health, Bethesda, Maryland 
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FSH has four asparagine-linked oligosaccharides with variable sialic 
acid contents, so that FSH is not a single molecule, but a heterogeneous 
group of isoforms . These isoforms differ in their biological properties 
and their distribution changes in various physiological states, allowing 
the modulation of FSH activity. Recombinant human (h) FSH has been produced 
in Chinese hamster ovary cells and has an isoform profile similar to 
those of both pituitary FSH standard and purified urinary FSH. These FSH 
preparations, however, do not contain the full spectrum of FSH* isoforms 
found in the circulation. Production of recombinant hFSH in a cell line 
with a different pattern of glycosylation could broaden its isoform 
profile and potentially alter its biological activity. Thus, we transfected 
human embryonal kidney cells (293) with the human alpha and FSH beta genes 
to produce recombinant hFSH (hFSH- 2 93) and determined its biological 
activity in a rat granulosa cell bioassay. Although hFSH-293 was 
immunologically indistinguishable from pituitary FSH standard, its 
biological potency was 3- to 6- fold higher than those of two different 
pituitary FSH standards. To investigate this increased potency, we 
separated the isoforms of hFSH-2 93 by chromatof ocusing and determined 
their biological potencies in the rat granulosa cell bioassay. The isoform 
profile of hFSH-293 demonstrated a greater number of basic isoforms than 
that of pituitary FSH standard. Several of these basic isoforms exhibited 
enhanced in vitro biological potency, accounting for the increased 
biological potency of hFSH-293. This pattern of high in vitro biological 
activity and more basic isoforms is analogous to the FSH circulating 
during GnRH stimulation, pubertal induction, and ovulation. 
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hCG is known to have thyroid- stimulating activity and may cause 
hyperthyroidism in patients with trophoblastic diseases. hCG occurs in 
normal and molar pregnancy with breaks or nicks in the alpha- or 
beta-subunit peptide linkage and with substantial heterogeneity in the 
composition and degree of branching within the oligosaccharide side-chains. 
The bioactivity of hCG is markedly influenced by these structural 
variations. We purified hCG from five hydatidiform moles, using 
chromatof ocusing separation after gel filtration. The hCG molecules were 
fractionated according to their isoelectric points, with a linear pH 
gradient from 3.2-6.1 and a final 1.0 mol/L NaCl step elution. The hCG 
immunoreactivity of each fraction was measured by RIA, and the 
thyroid-stimulating activity of hCG was determined by means of the cAMP 
response in Chinese hamster ovary cells expressing functional human TSH 
receptors (Chinese hamster ovary- JP09 cells) . The chromatof ocusing profile 
showed that hCG from the moles was eluted in six or seven major peaks at pH 
6.1, 5.5, 5.3, 4.8, 3.8, and 3.2 and with 1.0 mol/L NaCl, whereas hCG 
extracted from serum of hydatidiform moles and standard hCG preparation 
CR-127 extracted from pregnancy urine showed only small peaks at pH greater 
than 5.3. Each fraction increased cAMP production significantly in Chinese' 
hamster ovary- JP09 * cells.. The relative bioactivity/ immunoreactivity, 
represented as the ratio of cAMP/hCG (picomoles per IU) , was significantly 
higher in basic components- (pi 6.1, 6.2 +/- 1.2; pi 5.5, 4.4 +/- 2.7; pi 
5.3, 5.8 +/- 0.3) than in hCG CR-12 7 (bioactivity/immunoreactivity , 0.42; P 
< 0.05). The difference in pi of each hCG isofonn was attributable to the 
extent of sialylation ; basic hCG isoforms contained less sialic acid 
by immunological detection using lectins. These results indicate that 
isoforms of hCG with more thyrotropic activity were produced by 
trophoblastic tissues in patients with hydatidiform mole. We speculate that 
these isoforms of hCG may be responsible for the hyperthyroidism in some 
patients with hydatidiform moles. 
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Hormones glycoproteiques , glycosylation et activite biologique. 
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Glycoprotein hormones LH, FSH, .TSH and hCG are heterodimeric molecules: 
each contains two subunits, a common alpha and a unique beta subunit. Each 
subuhit bears one or two Asparagine linked carbohydrate moieties which have 
a biantennary complex-type or hybrid-type structure. Different technical 
methods as deglycosylation or molecular biology techniques have been used 
to study the role of carbohydrate residues in hormonal bioactivity . The 



carbohydrate chains are not directly involved in receptor binding events 
but their mechanisms of action is not fully understood. Two hypotheses are 
frequently emphasised: a conformational role or an involvement in the 
coupling of the receptor-adenylate cyclase system. At the post receptor 
level carbohydrate chains modulate the bioactivity in two ways: a global 
regulation following an all-or-none mode and slight one. The removal of the 
carbohydrate moieties leads to a loss of the in vitro hormonal activity. 
The results observed are dependent of the deglycosylation techniques and 
the bioactivity tests used. Hormone's deglycosylation reduces their 
capacity of production of cAMP and, to a lesser extent, their steroidogenic 
power. Deglycosylated hormones are antagonists to negative hormones 
although deglycosylated hCG has some agonist properties in vivo. 
Microheterogeneity of the glycoprotein hormones is due to slight variations 
in sialic acid and/or sulfate content. Glycoprotein hormones exist as 
several isoforms which differ in biological potency. Alkaline isoforms 
(less sialylated onesl^are the most biologically active in—vXtfro^ but 
have a short half live in - vivo,; acid isoforms are less active in vitro 
but have a longer circulatory half live. The polymorphism of glycoprotein 
hormones is a highly regulated process. (ABSTRACT TRUNCATED AT 250 WORDS) 
74 Refs.) 
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Ujihara M; Yamamoto K7~— Nomura K; Toyoshima S; Demura H; Nakamura Y; 
Ohmura K; Osawa T 

Department of Medicine, Tokyo Women's Medical College, Japan. 

Glycobiology (ENGLAND) Junl992, 2 (3) p225-31, ISSN 0959-6658 
Journal Code: 9104124 

Document type: Journal Article 

Languages : ENGLISH 
~ ~~ Main 'Citation Owner : ~ NLM - - ^ : 

Record type : Completed 

Subfile: INDEX MEDICUS 

Lutrophin (LH) consists of an array of isoforms with different charges 
and bioactivities . This study was undertaken to clarify specifically how 
oligosaccharides of alpha and beta subunits contribute to LH isoform 
charges. Porcine LH (pLH) was separated into four isoforms by 
isoelectric focusing (IEF) , . followed by subunit isolation. Their 
oligosaccharides were released by hydrazinolysis , labelled by reduction 
with NaB3H4, and fractionated by HPLC with a Mono Q column into five 
populations differing in the number of sulphate (S) and sialic acid (N) 
residues, designated as Neutral, N-l, S-l, S-N and S-2. Oligosaccharides 
were predominantly sulphated (S-l and S-2) and infrequently sialylated 
(N-l and S-N). Further analysis, including concanavalin' A (Con A) affinity 
chromatography, desialylation, desulphation, sequential exoglycosidase 
digestion and methylation, clarified the structures of the acidic 
oligosaccharides. All were of the biantennary complex type. Their two 
peripheral branches were S04-4GalNAc beta l-4Glc-NAc and GalNAc beta 
l-4GlcNAc or GlcNAc in S-l, S04-4GalNAc beta l-4GlcNAc and Sia alpha 2-6Gal 
beta l-4GlcNAc in S-N, and (S04-4GalNAc beta l-4GlcNAc)2 in S-2 (where 
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The modulation of both the molecular size heterogeneity and the relative 
distribution of rat prolactin variants, synthesized and secreted in vitro 
by rat pituitary cells in the course of postnatal ontogeny and in 
gestation, lactation and weaning was investigated by SDS-PAGE, 
immunoblotting, radioimmunological techniques and 0- sialoendopeptidase 
digestion. The outcome of the experiments is as follows: 1) from day 1 of 
postnatal life 20-, 23-, 26-, 40-44 kDa and oligomeric rat prolactin 

isoforms were stored and secreted; 2) perinatal life is characterized by 
a high degree of variability of prolactin size isoforms and their 
respective repartition in storage and release; in addition to the major 
variants, transient .ones of M, 25-, 28-, 33- and 36 kDa were secreted 
and/or stored; 3) 0- sialoglycoprotease digestion of pituitary cell lysate 
gave good evidence for 25 kDa prolactin being a glycoform; 4) at 1 month 
of age 16 kDa rat prolactin appeared and persisted over the whole 
postnatal span (1 day-->l year) but only in stored form; 5) the physiology 
of gestation was. essentially characterized by the M (r) -modulation of the 
glycoform (2 6 kDa-->2 6.3 kDa) and the virtual absence of stored 26 kDa rat 

prolactin at week 1 of pregnancy; 6) in lactation and weaning uncommon 
multiple banding was observed in secreted oligomeric prolactin ; 7) in 
pregnancy, lactation and weaning the differential distribution of released 
and stored prolactin isoforms displayed a considerable intra- and 

intervariability ; 8) in the vast array of size isoforms observed in all 
our~ - experiments- - monomeric- 23 — kDa___ prolactin jwas_always_the dominating 
variant. In conclusion, the molecular size heterogeneity ~and' ~the^ 
differential distribution of secreted and stored rat pituitary prolactin 
is considerably influenced by age and physiological stimuli. The nature of 
polymeric prolactin and of the transient variants is presently unclear, 
and the exact physiological role of molecular heterogeneity modulation is 
unknown, both in humans and rat, but the patterns of change we observed in 
definite stages of life, suggest that this phenomenon is important in the 
maturation of the hypothalamus -pituitary axis and in the metabolic and 
hormonal changes accompanying gestation. 
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Development and characterization of antibodies to a nicked and 
hyperglycosylated form of hCG from a choriocarcinoma patient: generation of 
antibodies that differentiate between pregnancy hCG and choriocarcinoma 
hCG. 
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Canfield R 
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Human chorionic gonadotropin (hCG) exists in blood and urine as a 
variety of isoforms one of which contains peptide bond cleavages within 
its beta-subunit loop 2 and is referred to as nicked hCG (hCGn) . This hCG 
isoform appears to be more prevalent in the urine of patients with 
certain malignancies and possibly in some disorders of pregnancy. Until 
now; - only indirect^ immunoassays - could— be -used -to- quant-i f y— hCGn . ~ We -report- 
the development of two monoclonal antibodies (MAbs) to a form of hCGn 
isolated from a choriocarcinoma patient. This hCG isoform was hot only 
100% nicked, but also contained 100% tetrasaccharide-core O-linked 
carbohydrate moieties in its beta COOH-terminal region. Two-site 
immunometric assays have been developed using these new antibodies, B151 
and B152. The former exhibits good specificity for hCGn independent of the 
source of the hCGn, the form excreted by choriocarcinoma patients or the 
form of hCGn from normal pregnancies. The latter antibody, B152, is 
sensitive to the carbohydrate moieties and possibly other differences in 
hCG isoforms , but is not for nicking of the beta-subunit. These two 
immunometric assays provide potential novel diagnostic tools for direct 
measurement of hCG isoforms which could not be accurately quantified 
earlier before development of the assays using these newly generated 
antibodies. 
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Evaluation of nicked human chorionic gonadotropin content in clinical 
specimens by a specific immunometric assay . 
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We report the development and characterization of an IRMA for the direct 
measurement of nicked human chorionic gonadotropin (hCGn) in blood and 
urine. hCGn derived from a reference preparation of hCG used as an 
immunogen elicits monoclonal antibodies (mAbs) with enhanced recognition 
of human luteinizing hormone epitopes . The most specific assay for 
pregnancy hCGn is an IRMA composed of one mAb to choriocarcinoma -derived 
hCGn (C5) and a second mAb developed from immunization with 
normal -pregnancy hCGn. This assay was used to evaluate hCGn profiles in 
normal, in vitro fertilization, Down syndrome, and ectopic pregnancies. In 
all pregnancies, hCGn was usually present in much lower concentrations than 
the non-nicked hCG isoform . Our results suggest that some form of 
physical separation from the overwhelming quantities of non-nicked hCG 
present in clinical specimens will be required before accurate 
immunochemical estimations of hCGn can be made. 
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Heterogeneity of plasma gonadotropins . Consequences on immunological 
properties of LH. 
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The pituitary gonadotropins FSH and LH are secreted into blood as 
dimeric glycoproteins which display a wide heterogeneity when submitted to 
technique of separation based on electric charge. That supports the 
assumption of a major role of the carbohydrates moieties as a source of 
heterogeneity. No clear difference however has been demonstrated in the 
biological potency of the different isoforms occurring in blood. On the 
contrary, important discrepancies in immunological activity have been 
evidenced, mainly as far as LH is concerned. This is particularly important 
from a practical point of view since some monoclonal sandwich assays 
widely used for the measurement of LH levels fail to detect LH in samples 
from certain subjects. The description of the so-called "invisible LH" 
phenomenon should prompt international organizations to incite the 
manufacturers of commercial kits to improve the standardization in 
gonadotropin assays . (30 Refs.) 
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Interest of epitopic dissection in immunoanalysis of proteins and 
peptides: review of theoretical and practical aspects. 
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The literature abounds with reports showing discrepancies in 
immunoassays of proteins and peptides. Whereas the isomorphism and 
polymorphism of proteins remains largely hidden in immunoassays making 
use of polyclonal antibodies, the use of monoclonal antibodies uncovered 
the difficulty of accurately assaying microheterogeneous analytes . 
Indeed, most proteic hormones are not entities with unique structures but 
rather mixtures of molecular forms with slight differences in structure 
which may reflect large variations in biological and immunological 
activities; the monoclonal antibodies appeared clearly less suited than 
the polyclonal for testing a mixture of isoforms . Protein 
microheterogeneity also has an impact on assay standardisation, since 
reference preparations may contain several isoforms of the analyte. Using 
recombinant glycoprotein does not solve the problem. Regarding the problem 
of discrepancy in immunoanalysis of proteins and peptides, we could 
establish, in a previous work, that discrepancy among lutropin assay kits 
may be related to various causes: i) differences in standard preparation 
and calibration curves; ii) microheterogeneity of lutropin molecules 
leading to missing some isoforms due to the restricted epitopic 



specificity of the monoclonal antibodies used in the kits. The epitopic 
dissection we engaged in appeared thus instrumental in explaining these 
discrepancies. It allowed us to enumerate epitopes on the surface of 
lutropin molecules, to elucidate the immunological structure and, finally, 
to characterize monoclonal antibodies used in commercially available 
lutropin assay kits with regard to their epitopic specificity. This work 
allowed us to interpret the discrepancy in serum lutropin concentration 
which was related to the use of monoclonal antibody with given 
specificity. Epitopic dissection may thus be instrumental in explaining 
discrepancy among immunoassays of proteins and peptides and in improving 
the accuracy of kits. (19 RefsO 
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European collaborative study of LH assay : 3. relationship of 
immunological reactivity, biological activity and charge of human 
luteinizing hormone. 
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This report describes the results of the third part of the collaborative 
study organized by a working group sponsored by the Community Bureau of 
Reference of the European Community Commission. The aim of the present work 
was to establish the link between immunoreactivity and biological activity 
of human LH, thus allowing to determine the antigenic domains of the 
molecule involved in the induction of the biological effect. The 
relationship between immunoreactivity and electric charge of hLH was also 
studied. This work allowed Jto_ further apprehends hLH ^isomorph ism and- its - 
role ~ in "discrepancies observed among hLH assays and clinical status. It 
also made the feasibility of measuring biologically active isoforms by an 
immunological method to be assessed. The effect of 36 mAb with known 
epitopic specificity, was evaluated on both hLH binding to rat membrane 
receptor and hLH induced production of testosterone by porcine Leydig 
cells. All the epitopes located on the beta subunit were found to be 
strongly involved in the biological activity whereas 4/9 and 10/18 epitopes 
present on the alpha subunit or specific for the holomolecule respectively 
appeared weakly involved. Assaying biological hLH using immunological 

method would require that mAb specific for all the epitopes involved in 
the receptor activation be tested, and thus appears presently unsuitable 
for routine clinical evaluation. In the previous work some LH immunoassays 

were found to underestimate LH concentrations (J. Endocrinol. Invest 1994, 
17: 397-406 and 407-416)., The mAb used in liquid phase in these kits were 
found in the present work to be directed against the domains of LH weakly 
involved in the activation of the receptor and would suggest that bioactive 
LH would be misevaluated by these kits. The immunoreactivity of hLH 

isoforms separated by isoelectric focusing (IEF) in liquid phase was 

also determined. IEF allowed to separate three groups of hLH isoforms 



but none of them exhibited a specific discriminating pattern of 
immunoreactivity when they were tested against a panel of mAb. It suggests 
that, in our experimental conditions, the electric charge and the 
immunoreactivity of hLH were not closely linked. 
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Undetectable luteinizing hormone levels using a monoclonal immunometric 
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Previous studies have shown wide discrepancies among the results obtained 
with different immunometric assays . We present five cases (out of 4 000 
women) whose plasma luteinizing hormone was not detected using a LH 
immunometric assay (LH Stratus Baxter) but was recognized by other kits. 
These cases concerned one 2 8 -year-old woman presenting with infertility and 
four postmenopausal women. The LH Amerlite kit gave detectable but low 
results. The results obtained with the other kits were > 7 IU/1. FSH levels 
were > 7 IU/1. In one case, sera were taken before and after the menopause 
; differences between the LH results increased. Discrepancies among LH 

assay kits have been attributed to variation both in standard curve 
calibration and in epitope specificity of the kit monoclonal antibodies. 
The Baxter kit might misrecognize some isoforms present in postmenopausal 
women. The present data illustrate the potential false results with such 

immunoassays in routine clinical laborato_ry_testing . JMien, jinde.tec table ~LH- 
-results^ are ^not ^crini'caTly^ explained "of when disparities between LH and FSH 
are observed, we suggest using a second methodology or a bioassay if 
necessary. Improvement in LH assays and standardization might resolve the 
problem of discrepancies between the LH results. 
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Expression of non-muscle myosin isoforms in rabbit myometrium is 
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The putatative effects of different estrogen levels on the expression of 
non-muscle myosin isoforms in rabbit myometrium have been investigated 
using three monoclonal anti -platelet myosin heavy chain (MyHC) antibodies 
(NM-F6, NM-G2, and NM-A9) . Western blotting analysis of proteolytic digests 
of human platelet actomyosin indicates that these antibodies are specific 
for three distinct epitopes . Comparative immunofluorescence tests on 
cultered human fibroblasts with polyclonal sequence-specific anti-MyHCA 
antibody suggest that the patterns of NM-F6, NM-.G2 and NM-A9 ,. although 
similar, do not. overlap with that of type -A MyHC. Distribution of NM myosin 
isoforms has been studied in indirect immunofluorescence assays using 
cryosections of tissues from rabbits at various stages of development, 
pregnancy, or from ovariectomized, 17beta-estradiol -treated ovariectomized, 
and human chorionic gonadotropin -treated animals. Non-muscle myosin 
antigenicity is still present in the myometrium when the female becomes 
sexually competent. The immunoreactivity of non-muscle myosin for NM-F6 is 
steroid-independent, since it does not change with pregnancy or 
ovariectomy, but that of NM-G2 is estrogen-dependent; the latter disappears 
during pregnancy and in ovariectomized animals treated with estradiol, 
whereas it is expressed in ovariectomized rabbits. Although non-muscle 
myosin immunoreactivity for NM-A9 is detectable under all the experimental 
conditions, it can assume different patterns of intracellular distribution 
in vitro (punctate vs filamentous), depending on culture conditions and the 
presence of estrogens. 
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In biological fluids, hCG and its free alpha- (hCG alpha) and 
beta-subunits (hCG beta), occur in multiple forms. These various forms 
differ at the molecular level primarily in glycosylation, but also differ 
in protein backbone modifications corresponding to the urinary low 
molecular weight fragment of the hCG beta-subunit (beta-core fragment) . 
This microheterogeneous nature can be demonstrated by isoelectric focusing 
in which variants are separated into bands with different isoelectric 
points (pi) . To determine whether such isoelectric variants differ in 
antigenicity and . consequently might escape immunoassay detection due to 
overspecif icity of monoclonal antibodies (MCA) , urinary pregnancy hCG 
(NIH, CR123) and, tumor hCG preparations, such as a tumor-specific acidic 
variant of hCG (hCGav) and the hCG beta -core fragment, were separated by 
isoelectric focusing in the absence or presence of 8 M urea, or by sodium 
docedyl sulf ate-polyacrylamide gel electrophoresis and enzymatically 
immunostained using an MCA panel directed against 17 different hCG 
epitopes. MCA against 14 different epitopes accessible on holo-hCG 
recognized all pi variants of pregnancy holo-hCG or tumor-derived hCGav, as 
was true for the three MCA recognizing epitopes hidden on holo-hCG but 
accessible on the free subunits after hCG dissociation * by urea. We conclude 
that each individual pi- isoform of holo-hCG and its free, subunits 
expresses the entire set of epitopes recognized by our MCA panel. The 
carbohydrate moieties that form a biochemical basis for hCG heterogeneity 
seem to be neither of major antigenic relevance, nor are they structurally 
related to any particular epitope. Thus, various glycosylation forms of 
hCG, hCG alpha, hCG beta, and hCG beta- core in normal as well as in 
pathological samples should safely be detectable and measureable by 
immunoassays employing MCA with appropriate subunit specificity. 
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Marseille, France. 
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Prolactin (hPRL) secreted by human prolactinoma cells in culture was 
purified by gel filtration, lectin affinity chromatography and gel 
electrophoresis in order to identify the different isoforms of the 
hormone and to test their respective immunoreactivities and bioactivities . 
The nonglycosylated hPRL (NG-hPRL) , unbound to lectins, was the major form 
and was a species (NGl-hPRL) , of 23,000 (M(r)) apparent molecular weight. 
The lectin-bound glycosylated hPRL (G-hPRL) consisted of three forms, G1-, 
G2- and G3 -hPRL, of identical molecular weights (25,000 M(r)). 
Endoglycosidase treatment indicated that these three forms differed by the 
heterogeneity of their carbohydrate chains. These G-PRLs proved to be 68% 
less immunoreactive and 50% less bioactive than NG-hPRL. It is concluded 
from these data that, in prolactinomas, the main variant of the hormone is 
the nonglycosylated form of PRL. 
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Biological and immunological properties of the international standard for 
FSH 83/57 5: isoelectrof ocusing profile and comparison with other FSH 
preparations. 

Simoni M; Jockenhovel F; Nieschlag E 
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The new international standard for FSH, IS 83/575, has been analyzed, 
after isoelectric focusing separation , by Sertoli cell in vitro bioassay, 
radioligand receptor assay and two highly specific immunometric assays . 
Its molecular composition was then compared with the isoelectric focusing 
profiles obtained from the fractionation of the reference preparation 2nd 
IRP 78/549 and from pools of human male and female pituitary extracts and 
male and female sera. The results showed- that > 80% of immunoreactive and 
bioactive FSH /in the IS 83/575 has a pi value < 4, while such very acidic 
material was represented much less in the other FSH preparations tested. 
All the immunoreactive material contained in the IS 83/575 was shown to be 
capable of receptor binding and bioactivity in vitro. A generally good 
correspondence between IEF profiles obtained by bioassay and by 
immunof luorimetric assay was evident in the case of IS 83/575, 2nd IRP 
78/549 and pituitary extracts, although the profiles recorded by 
immunof luorimetric assay were rather smooth and more isoforms were 
detected by bioassay. A striking discrepancy between immunoreactive FSH and 
bioactive FSH was observed after isoelectric focusing fractionation of the 
serum pools, in which some bioactive material was not detected by 

^i^^^llJ^oti^^iP assay _and„ _spme_of_ £he„immunoreact iv_e_ FSH- peaks -were 

devoid of bioactivity, indicating that serum contains inhibitors of FSH 
action and that immunometric assays based on monoclonal antibodies may 
miss some bioactive FSH isoforms . (ABSTRACT TRUNCATED AT 250 WORDS) 
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Circulating antagonist of luteinizing hormone in association with 
infertility in stallions. 
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Using a LH radioligand receptor assay (RRA) previously validated for 
use in serum and an equine monoclonal RIA, we have distinguished a 
subset of subfertile stallions with an elevated RRA/RIA ratio. After 
purification of the active moiety by anion exchange chromatography and 
immunoprecipitation with the equine LH (eLH) monoclonal antibody, RRA 
activity remained in the supernatant. This activity was also recognized by 
a polyclonal LH antibody (GDN 15) with wide cross-species recognition. This 
active fraction was further purified by gel filtration chromatography and 
shown to displace labeled eLH in a dose -dependent fashion in the RRA with 
an inhibition slope of 2.8 compared with a slope of 1.1 for native eLH. 
This fraction also inhibited the LH-stimulated steroidogenesis of Leydig 
cells in vitro in a dose -dependent fashion, but had no effect on basal 
(minus LH) steroid production. Polyacrylamide gel electrophoresis and 
electroelution of this material demonstrated RRA activity in a fraction 
with a mol wt between 45-66 kDa. We conclude that this substance 1) 
competitively inhibited binding of eLH and hCG to the LH receptor, 2) 
antagonized LH-stimulated steroidogenesis in vitro, and 3) may represent a 
LH isoform found in association with infertility in these animals. 
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Oestrogens regulate pituitary alpha2,3- sialyltransf erase messenger 
ribonucleic acid levels in the female rat. 

Damian-Matsumura P; Zaga V; Maldonado A;' Sanchez -Hernandez C; Timossi C; 
Ulloa-Aguirre A 

Department of Reproductive Biology, Instituto Nacional de la Nutricion 
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Follicle-stimulating hormone (FSH) is synthesized by the anterior 
pituitary gland in multiple molecular forms. Increased acidic/ sialylated 
FSH charge isoforms are associated with conditions characterized by a 
low oestrogen output. In the present, study, we analysed the dynamics of the 
changes in mRNA levels of the enzyme Galbetal, 3 [4] GlcNAc alpha2,3- 
sialyltransf erase (2,3-STase) (one of the enzymes that incorporate 
sialic acid residues into the FSH molecule) in intact and ovariectomized 
rats. The anterior pituitaries of 4-day regularly cyclic adult female 
Wistar rats were obtained at 1000 h on the days of pro-oestrus (P) , oestrus 
(0) , dioestrus 1 (Dl) and dioestrus 2 (D2) , .at 0200 h, 1400 h, 1800 h and 
2200 h on Dl, at 1800 h on day of O and at 1000 h after 7, 14, 21, 28 and 
45 days of oophorectomy performed on the morning of P. Total RNA was 
isolated from each gland and the 2,3-STase levels were measured by Northern 
blot hybridization analysis employing a 346 -base pair cDNA probe encoding 
for a non-conserved amino acid sequence of the catalytic, domain of the 
enzyme. Maximal levels of the enzyme mRNA were detected at 1000 h on Dl; 
thereafter, they progressively decreased by 60% during the ensuing 24 h, 
reaching the lowest concentration values (26% of the maximally observed 
level on Dl) at 1000 h on day of P and remaining unchanged during the 
morning of 0. Administration of the potent oestradiol receptor antagonist 
ICI 182,780 at 1000 h on Dl completely reverted the time -dependent decrease 
in 2,3-STase mRNA levels observed during the afternoon of Dl, whereas 
oestradiol benzoate administered at 1000 h on day of 0 significantly 
reduced the enzyme mRNA levels (to 21% of the levels detected in 
vehicle-treated controls). In ovariectomized rats, the alpha2 , 3 -STase mRNA 
progressively increased from day 21 to day 45 post castration. 
Administration of oestradiol benzoate on day 2 8 after oophorectomy 
significantly reduced the 2,3-STase mRNA levels (to 3 6% of the levels 
detected in vehicle-injected controls) ; ICI 182,780 partially counteracted 
this oestradiol -mediated effect. The dynamics of these changes in 2,3-STase 
mRNA levels partially correlated with changes in the relative abundance of 
the FSH charge isoforms separated by preparative chromatof ocusing of 
anterior pituitary extracts, particularly in glands obtained during the 
morning of P arid, O. These data demonstrate for. the first time that 
pituitary 2,3-STase is a hormonally- regulated enzyme and that the changes 
in transcription and/or stability of its mRNA may be involved, in part, in 
the post-translational processing of the FSH molecule during certain 
physiological conditions. 
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Receptor binding activity and in vitro biological activity of the human 
FSH charge isoforms as disclosed by heterologous and homologous assay 
systems: implications for the structure -function relationship of the FSH 



variants. 

Zambrano E; Zarinan T; Olivares A; Barrios -de -Tomasi J; Ulloa-Aguirre A 
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Follicle -stimulating hormone (FSH) is produced and secreted in multiple 
molecular forms. These isoforms differ in their oligosaccharide 
structures, which determine the particular behavior of a given variant in 
in vitro and in vivo systems. Employing heterologous cell assay systems, 
this and other laboratories have shown that highly sialylated human FSH 
variants exhibit lower receptor binding/ immunoactivity as well as in vitro 
bioactivity/immunoactivity relationships than their less sialylated 
counterparts. It is not known, however, whether this characteristic 
behavior of the FSH isoforms is reproduced by homologous assay systems, 
in which unique variants of the receptor are presumptively expressed. To 
gain further insights into the structure-activity relationship of the 
various FSH isoforms , we analyzed the capacity of nine charge isoforms 
obtained after high-resolution chromatof ocusing (pH^window, 7.10 to <3.80) 
of anterior pituitary glycoprotein extracts to bind and activate their 
cognate receptor expressed by naturally occurring heterologous cell systems 
(rat granulosa cells and seminiferous tubule homogenates) as well as by 
human embryonic kidney-derived 293 (HEK-293) cells transfected with the 
human FSH (FSH-R) receptor cDNA. In both (heterologous and homologous) 
receptor assay systems, the isoforms displaced 1251-labeled FSH from the 
receptor in a dose -response manner; however, whereas in the heterologous 
systems, the receptor binding activity varied according to the elution pH 
value/ sialic content of the isoforms , with the less acidic variants 
exhibiting higher receptor binding activity (r = 0.851 and 0.495 [p < 0.01 
and p. < 0.05] for the granulosa cell and testicular homogenate receptor 
assay systems, respectively) than the more acidic/ sialylated analogs, in 
the homologous assay, this relationship was practically absent (r = 0.372, 
p N.S.) . The capacity of the isoforms to induce androgen aromatization by 
rat granulosa cells followed the same trend shown by its corresponding 
receptor assay system (r = 0.864, p < 0.01). Interestingly and in contrast 
to the results observed in the homologous receptor binding assay, the 
ability of the isoforms to induce cAMP production by HEK-2 93 cells varied 
according to their elution pH value, with the more sialylated isoforms 
exhibiting lower potency than their less acidic counterparts (r = 0.852, p 
< 0.01). The results yielded by the heterologous assays suggest that the 
different potency of the isoforms to elicit a biological effect in a 
naturally occurring receptor system depends primarily on the particular 
affinity of the receptor molecule for each isoform . The existence of a 
clear dissociation between receptor binding and signal transduction in the 
homologous system indicate that this later function_is_rathe_r ;_related_ to 
-the- different" -ability * ""of the "FSH glycbsylat ion variants to induce and/or 
stabilize distinct receptor conformations that may permit preferential or 
different degrees of activation/inhibition of a given signal transduction 
pathway. Thus, the human FSH receptor- transducer system apparently 
possesses sufficient versatility to respond in a different manner to 
glycosylation-dependent diverse FSH signals. 
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Biological characterization of recombinant human follicle stimulating 
hormone isoforms . 
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Istituto di Ricerca C.Serono SpA, Via Valle Caia 22, 1-00040 Ardea 
(Rome), Italy. 

Human reproduction (Oxford, England) (ENGLAND) May 1999, 14 (5) 
pll60-7, ISSN 0268-1161 Journal Code: 8701199 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner : NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 

It has been established that follicle stimulating hormone (FSH) 
circulates in' the bloodstream as a heterogeneous population of molecules. 
Individual FSH isoforms , while displaying identical amino acid sequences, 
differ in their extent of post-translational modification. As a result of 
these variations, the FSH isoforms exhibit differences in overall charge, 
degree of sialic acid . or sulphate incorporation, receptor binding 
affinity and plasma half -life. Taking advantage of the fact that these 
forms can be separated from each other on the basis of their charge, we 
have evaluated in rats the metabolic clearance rates of the acidic [with an 
isoelectric point (pi) </=IS0dia</= 4.8] and the less acidic (pi > 4.8) 

isoforms of recombinant human FSH (rhFSH) . obtained after 

chromatofocusing . The less acidic isoform group was found to have a 
faster clearance from the circulation in rats as compared with the acidic 

isoform group. This finding is in agreement with the lower bioactivity in 
vivo (as determined by the Steelman-Pohley assay) of the less acidic 

isoform group, compared with the acidic one. The mass spectra of the two 
groups of isoforms showed a difference in the sialic acid content thus 
highlighting the importance of these residues on the in-vivo activity of 
FSH. Conversely,, when the two groups of isoforms were tested in vitro by 
using the Yl human FSH receptor (Yl hFSHR) assay and a reporter gene assay, 
no significant differences in the biological activities between these 
preparations were detected when test concentrations were based on mass. 
Tags : Animal ; Human 
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Changes in levels of immuno re active prolactin - isoforms during a 
reproductive cycle in turkey hens. 
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Changes in the ratio between immunoreactive isoforms of prolactin 
using Western blotting and in the total prolactin content using 
radioimmunoassay were measured in pituitary glands from turkey hens at 
different physiological stages. The type of glycosylation (N- or O-linked 
carbohydrates) was determined using endoglycosidase digestion 
(N-glycosidase F, O-glycosidase , and neuraminidase) . Low levels of 
prolactin were observed in pituitary glands from sexually immature, 
out-of-lay, and molting hens. Higher levels were present during the 
egg-laying period and the highest levels were detected in hens which 
expressed incubation behavior. Two immunoreactive bands of apparent 
molecular weights of 24 and 27 kDa were visualized on Western blots, 
corresponding to the nonglycosylated and glycosylated forms of prolactin , 
respectively. In pituitary glands from incubating turkey hens, about 70% of 
the prolactin was glycosylated (27 -kDa isoforms ) , whereas about 60% was 
glycosylated in immature and in hens during the first egg- laying period. In 
pituitaries from out-of-lay and molting hens the percentage of glycosylated 
prolactin was 38 and 33%, respectively. Thus, higher percentages of 
glycosylated isoforms (27 kDa) were associated with high levels of total 
prolactin and lower percentages were associated with low levels of 
prolactin content in the pituitary gland. Digestion of the isoforms 
with N-glycosidase F resulted in a single band with an apparent molecular 
weight of 24 kDa. Partial deglycosylation was achieved using neuraminidase, 
whereas digestion with O-glycosidase had no apparent effect on the 
isoforms '. Thus it appears that the glycosylated isoforms of prolactin 
have N-linked carbohydrates containing sialic acid. Copyright 1999 
Academic Press . 
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Effect of desialylation of highly purified isoforms of human 
luteinizing hormone on their bioactivity in vitro, radioreceptor activity 
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To establish whether sialic acid content is responsible for an observed 
7-8-fold variability in bioactivity in vitro of highly purified human 
pituitary luteinizing hormone (hLH) isoforms , the bioactivity in vitro, 
radioreceptor activity and immunoactivity of hLH isoforms were determined 
before and after enzymatic desialylation. Three immunof luorometric assays 
with different hLH specificities allowed characterization of 13-24 
pituitary hLH. isoform preparations of pi 7.03-8.98 in terms of sialic 
acid content (1-5 sialic acid residues per LH molecule) , bioactivity in 
vitro (4030-30,000 I.U. mg [ - 1 ] ) , radioreceptor activity (6420-25,400 I.U. 
mg[-l]) and hLH immunoactivity (2900-4400 to 18,300-27,300 I.U. mg[-l]). 
Significant positive correlations between sialic acid content and either 
immunoactivity or in vitro bioactivity were observed, whereas radioreceptor 



activity showed a curvilinear response. Following more than 90% removal of 
sialic acid, both in vitro bioactivity and radioreceptor activity were 

increased, although specific activity still differed between isoforms ; 

immunoactivities were unaffected. It is concluded that the presence of the 
sialic acid residue (s) on hLH isoforms does partially contribute to the 

in vitro bioactivity and radioreceptor activity of the isoforms , but that 

hLH immunoactivity is independent of sialic acid content. 
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Follicle stimulating hormone (FSH) is a heterodimeric glycoprotein 
hormone produced in the anterior pituitary gland. The hormone is essential 
in the regulation of reproductive processes, such as follicular development 
and ovulation. It is clinically used for treatment of anovulation and in 
assisted reproduction technologies such as in-vitro fertilization (IVF) and 
intracytoplasmic sperm injection (ICSI) . Until recently, the only source 
for human FSH has been the urine from post -menopausal women. Such a natural 
source implies limited availability and potential product variability. 
Thus, we have cloned the genes encoding the alpha- and beta-subunits of 
human FSH and transfected these into Chinese hamster ovary (CHO) cells. A 
CHO-clone was isolated capable of secreting intact glycosylated FSH with 
identical amino acid sequences to natural FSH. This cell line was grown in 
perfusion culture and enabled us to isolate highly pure FSH (^99%)^. The 
complexity _of _ .the _ charge- - distribution - of " ~ human "recombinant FSH was 
demonstrated by Isoelectric focusing. The observed microheterogeneity is 
caused by the large number of carbohydrate chain structures which are added 
to the four potential glycosylation sites in the alpha beta-dimer. 
Furthermore, the carbohydrates show a variation in their degree of 

sialylation which reflects the different pi values of the individual 
isohormones. Despite the complexity of post-translational modification, the 

isoform distribution of recombinant FSH produced in a CHO-cell line and 
grown in perfusion culture is surprisingly similar to that observed with 
pituitary FSH and urinary FSH. In conclusion, we have shown that FSH-gene 
transfected CHO^cells are capable of stable serum-free production of 
recombinant FSH. A process has been developed which assures the consistent 
and reproducible production of highly-purified recombinant FSH. (46 Refs.) 
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Many women affected with galactosaemia suffer from ovarian dysfunction 
and have elevated serum levels of follicle stimulating hormone (FSH) . We 
have analysed FSH-glycoprotein isoforms from four galactosaemic and five 
healthy women. Besides the commonly found FSH species, with a median 
isoelectric point (pi) of 4-5, the sera , of the female galactosaemic 
patients contained qualitatively abnormal FSH isoforms with a pi close to 
neutral (6 . 4-7 . 0) . The generally reduced galactosylation in patient samples 
was confirmed because sera of galactosaemic patients could incorporate 1.7 
times more UDP- (14C) galactose than did healthy subjects. Conclusion: Our 
data indicate that the terminal disaccharides of FSH (a glycoprotein) , 
galactose and sialic acid were partially deficient in three galactosaemic 
female patients with no galactose- 1-phosphate uridyl transferase (GALT) 
activity in red cells. However, from a female patient with a residual GALT 
activity (a mild form of galactosaemia) , no distinctive deficiency was 
observed. This again suggest an importance of GALT in retaining a correct 
FSH structure. Therefore the. abundance of neutral FSH isoforms , which was 
described to have a higher binding affinity to its receptor and no capacity 
to activate cyclic adenosine mono-phosphate (cAMP) , may cause a hormonal 
dysfunction in classical galactosaemia. 
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Human follicle-stimulating hormone (hFSH) and luteinizing hormone (hLH) 
are gonadotropins which are secreted as multiple forms by the pituitary. 
Evidence supporting the structural and functional heterogeneity of 15 
purified hFSH isoforms and 2 0 purified hLH isoforms from pituitary 
extracts will be presented. Gonadotropin isoforms were purified by a 



combination of preparative isoelectric focusing and ion-exchange 
chromatography. The protein mass of each isoform was determined by amino 
acid analysis, which also correlated (data for hLH) (r = 0.999, P < 0.001, 
n = 15) with the UV area under the curve at 2 80 nm of the isoforms 
following gel-filtration HPLC. The alpha and beta subunits of FSH and LH 
were shown to be intact by SDS-PAGE under reducing condition, with no 
evidence of proteolytic nicking or presence of contaminating proteins. hFSH 
radioreceptor activity varied over a seven- fold range, and a positive 
correlation (r = 0.85, P < 0.001, n = 9) was observed between FSH receptor 
activity and the sialic acid (SA) content (1.5-13.7 mol SA/mol hFSH) of 
the isoforms , as determined by an HPLC-based microf luorometric assay. FSH 
in vitro activities varied over a similar range with a high correlation (r 
=. 0.82, n = 15) with receptor activities, suggesting that the initial 
association of the hormone with the receptor is the key interaction with 
less differences attributed to subsequent effects in the signaling pathway. 
A similar result was seen with the hLH isoforms . To explore FSH/LH in 
vivo, the circulating half-life (LH/FSH) and the in vivo bioactivity (LH) 
using an acute in vivo assay was investigated. The clearance of hLH and 
hFSH showed a bi -exponential pattern for all isoform preparations with 
the proportion of the slower dissociating component (t 1/2 50-60 min) 
increasing three- fold with increasing sialic acid content of the isoform 
. The more rapidly cleared component (t 1/2 approx 10 min) is attributed to 
hepatically cleared gonadotropin , rather than gonadotropin 

equilibration between body compartments. The in vivo assay procedure for LH 
was based on the 24 h integrated plasma testosterone levels in rats 
following administration of graded doses of hLH isoform or standard. A 
16 -fold range in vivo activities between LH isoforms (n = 14) was 
observed. A comparison between hLH in vitro and in vivo activities showed a 
good correlation (r = 0.75) with the slope of the regression line (1.39) 
not significantly different from unity. These results suggest that in this 
acute in vivo assay method, the differences in circulating half -lives 
between hLH isoforms although large is not a key factor in their in vivo 
activity. However, in chronic in vivo assay systems the differences in 
clearance rates between isoforms may be important in their subsequent 
biological response. It is concluded that structural heterogeneity of FSH 
and LH contributes to functional differences, with a key interaction 
occurring at the receptor level. The contribution of sialic acid to these 
activities was also investigated. (31 Refs.) 
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Previous studies have shown that highly purified isoforms of human 
pituitary LH exhibited a 20-fold range of in vitro bioactivities . The aim 
of this study was to determine the corresponding plasma half -lives, 
metabolic clearance rates (MCR) , and in vivo bioactivities of these human 
(h) LH isoforms . Cannulated adult male rats were administered hLH 

isoforms as a bolus i.v. injection. For the half -life studies, blood was 
then serially collected over a 6-h period, and serum was assayed for hLH 
using a specific immunof luorometric assay. All hLH (n = 19) isoforms 
exhibited biexponential disappearance profiles with an initial fast 
half-life (t 1/2) for component A of 12.8 +/- 3.7 min, followed by a slow 
component B with t 1/2 of 58.9 +/- 4.4 min. The prevalence of component B 
in relation to component A increased significantly (r = 0.81, P < 0.001) 
over a 3 -fold range when correlated with the sialic acid content of the 

isoform . Similarly, the MCR showed a significant correlation (r = 0.77, P 
< 0.001) with sialic acid content. The basis for the two t 1/2 components 
was then, investigated. In the first experiment, rat plasma containing 
primarily component B was collected 90 min after hLH isoform 
administration and injected into a second animal. Only component B was 
observed with no evidence of component A, which indicates that the two t 
1/2 components are not the product of the redistribution of the hLH 

isoform between body compartments. In the second experiment, component B 
was found to be dependent on sialic acid content, as desialylated hLH 

isoforms showed a rapid disappearance (t 1/2 = 8.6 +/- 3.1) with the 
component B proportion decreasing to < 10% of that of the nondesialylated 
control. This data indicates that sialic acid protects component B from 
rapid clearance. In addition, the proportion of the two components is 
dependent on sialic acid content, suggesting that the molecular location 
of the sialic acid on the carbohydrate moieties of hLH has a critical 
role in the clearance process . To determine the in vivo bioactivity of the 
hLH isoforms , an acute in vivo bioassay was developed in male rats. The 
assay was based on the hLH dose -dependent increase in total testosterone 
release in the same rat model as used in the plasma disappearance studies. 
Using the second International Standard (IS) hLH (0.3 IU-2.6 IU/kg) as 
standard, a linear dose-response of 24 -h integrated serum testosterone 
levels was observed, with an index of precision of 0.11. Using this in vivo 
assay, a 16-fold range in in vivo bioactivities (3,200 to 51,100 IU/mg) was 
observed for 14 hLH isoforms . These in vivo bioactivities correlated with 

sialic acid content (r = 0.78, P < 0.001), MCR (r - 0.56, P < 0.05) and 
LH in vitro bioactivity (r = 0.75, P < .0.001) as determined using mouse 
Leydig cells in culture. Desialylation lead to over a 100-fold decrease in 
in vivo bioactivity of hLH. It is concluded that hLH isoforms are cleared 
in vivo by a two-component clearance mechanism, the proportion of which 
varies between isoforms and is dependent on sialic acid content of the 

isoform . These findings suggest that the molecular location of sialic 

acid on the hLH isoform is critical in defining the plasma disappearance 
of component B, whereas the mechanism of elimination of component A may 
well involve the hepatic GalNAc- sulphate receptor. Using an in vivo 
bioassay, the 16 -fold difference in bioactivity between isoforms is 
attributed primarily to differences in their in vitro activity at the 
cellular level with a minor influence (< 2-fold) due to dif f erences_in_in, 
vivo clearance.. „ — - - "~ ~ 
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Glycoprotein hormones have long been known to display extensive 
polymorphism and changes in bioactivity according to the endocrine status 
of the patient. Structural analysis has shown that pituitary gonadotropins 

(lutropin and follitropin) and thyrotropin are synthesized and secreted as 
a panel of isoforms which differ in glycosylation, bioactivity and. 
circulatory half -life. Ultrasensitive immunoassays could reveal that 
glycosylation of plasma hormones is structurally different from the 
pituitary stock so that the ratio of circulating glycoforms may vary 
according to the physiopathology of the pituitary axis. However, 
contradictory results between immunoassays have been often reported, 
suggesting that some plasma forms can escape recognition by monoclonal 
antibodies which have been raised to the pituitary or urinary antigen. When 
hormone levels do not correlate with clinical features, one can also 
suspect that inactive or hyperactive forms are being measured. At the 
molecular level, very limited information has been gained toward the 
expression of hormone epitopes as a function of carbohydrate structure. To 
address this issue, we have compared the recognition of pituitary and 
recombinant human thyrotropin by various polyclonal and monoclonal 
antibodies before and after neuraminidase treatment. Both, pituitary and 
recombinant thyrotropin bound to anti-alpha and anti-beta antibodies, 
demonstrating thereby that recombinant thyrotropin can be used to calibrate 
immunoassays. While removal of sialic acid did not alter the recognition 
of the recombinant hormone in various immunoassays, this treatment 
specifically abolished the binding of pituitary thyrotropin to anti-beta 
monoclonal antibodies. These findings show that immunoreactivity of 
circulating hormone glycoforms, which are often more sialylated than 
their pituitary counterparts, may very well account for variation depending 
on the antibodies used in the immunoassays. (12 Refs.) 
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The modulation of both the molecular size heterogeneity and the relative 
distribution of rat prolactin variants, synthesized and secreted in vitro 
by rat pituitary cells in the course of postnatal ontogeny and in 
gestation, lactation and weaning was investigated by SDS-PAGE, 
immunoblotting, radioimmunological techniques and 0- sialoendopeptidase 
digestion. The outcome of the experiments is as follows: 1) from day 1 of 
postnatal life 20-, 23-, 26-, 40-44 kDa and oligomeric rat prolactin 

isoforms were stored and secreted; 2) perinatal life is characterized by 
a high degree of variability of prolactin size isoforms and their 
respective repartition in storage and release; in addition to the major 
variants, transient ones of M, 25-, 28-, 33- and 36 kDa were secreted 
and/or stored; 3) O- sialoglycoprotease digestion of pituitary cell lysate 
gave good evidence for 25 kDa prolactin being a glycoform; 4) at 1 month 
of age 16 kDa rat prolactin appeared and persisted over the whole 
postnatal span (1 day-->l year) but only in stored form; 5) the physiology 
of gestation was essentially characterized by the M (r) -modulation of the 
glycoform (26 kDa-->26.3 kDa) and the virtual absence of stored 26 kDa rat 

prolactin at week 1 of pregnancy; 6) in lactation and weaning uncommon 
multiple banding was observed in secreted oligomeric prolactin ; 7) in 
pregnancy, lactation and weaning the differential distribution of released 
and stored prolactin isoforms displayed a considerable intra- and 

intervariability ; 8) in the vast array of size isoforms observed in all 
our experiments monomeric 2 3 kDa prolactin was always the dominating 
variant. In conclusion, the molecular size heterogeneity and the 
differential distribution of secreted and stored rat pituitary prolactin 
is considerably influenced by age and physiological stimuli. The nature of 
polymeric prolactin and of the transient variants is presently unclear, 
and the exact physiological role of molecular heterogeneity modulation is 
unknown, both in humans and rat, but the patterns of change we observed in 
definite stages of life, suggest that this phenomenon is important in the 
maturation of the hypothalamus -pituitary axis and in the metabolic and 
hormonal changes accompanying gestation. 
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Luteinizing hormone (LH) is a heterodimeric glycoprotein containing 
varied amount of sialic acid. This is a reason of numerous LH isoforms 

called also isohormones. The hormone isoforms were separated usually by 
gel electrophoresis, isoelectrof ocusing or chromatof ocusing . They differ in 
biological and immunological activity. Human and some animals LH isoforms 
were reviewed. Also some genetic mutants of LH are described. Problems of 
the human isoforms for pathology and diagnostics are presented. (54 

Refs.) 
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Hyperthyroidism or increased thyroid function has been reported in many 
patients with trophoblastic tumors. In these cases, greatly increased human 
chorionic gonadotropin (hCG) levels and suppressed TSH levels suggest 
that hCG has thyrotropic activity. Recent investigations have clarified the 
structural homology not only in the hCG and TSH molecules but also in their 
receptors, and this homology suggests the basis for the reactivity of hCG 
with the TSH receptor. The clinical significance of the thyrotropic action 
of hCG is now also recognized in normal pregnancy and hyperemesis 
gravidarum. Highly purified hLH binds to recombinant hTSH receptor and is 
about 10 times as potent as purified hCG in increasing cAMP. The 
beta-subunits of hCG and hLH share 85% sequence identity in their first 114 
amino acids but differ in the carboxy- terminal peptide because hCG beta 
contains a 31 -amino acid extension (beta-CTP) . A recombinant mutant hCG 
_that„ lacks -beta -OTP -showed- almost -identical- potency ~to^LH~bn"stimuTatibn of 
recombinant hTSH receptor. If intact hCG were as potent as hLH in regard to 
its thyrotropic activity, most pregnant women would become thyrotoxic. One 
of the roles of the beta-CTP may be to prevent overt hyperthyroidism in the 
first trimester of pregnancy when a large amount of hCG is produced by the 
placenta. Nicked hCG preparations, obtained from patients with 
trophoblastic disease or by enzymatic digestion of intact hCG, showed 
approximately 1.5- to 2-fold stimulation of recombinant hTSH receptor 
compared with intact hCG. This suggests that the thyrotropic activity of 
hCG may be influenced by the metabolism of the hCG molecule itself. 
Deglycpsylation and/or desialylation of hCG enhances its thyrotropic 
potency. Basic hCG isoforms with lower sialic acid content extracted 
from hydatidiform moles were more potent in activating adenylate cyclase, 
and showed high bioactivity/immunoactivity (B/I) ratio in CHO cells 
expressing human TSH receptors. This is consistent with the finding that 
the beta-CTP truncated hCG with higher thyrotropic potency is substantially 
deglycosylated and desialylated in the beta-subunit relative to intact hCG 
because all four O-linked glycosylation sites occur within the missing 
C-terminal extension. The desialylated hCG variant also interacts directly 



with recombinant hTSH receptors transfected into human thyroid cancer 
cells. There is thyroid- stimulating activity in sera of normal pregnant 
women, and this correlates with serum hCG levels. The thyroid gland of 
normal pregnant women may be stimulated by hCG to secrete slightly 
excessive quantities of T4 and induce a slight suppression of TSH, perhaps 
being about 1 mU/L less than nongravid levels, but not high enough to 
induce overt hyperthyroidism. Maternal thyroid glands may secrete more 
thyroid hormone during early pregnancy in response to the thyrotropic 
activity of hCG that overrides the normal operation of the 
hypothalamic -pituitary- thyroid feedback system. Biochemical hyperthyroidism 
associated with hyperemesis gravidarum has been attributed to hCG. In 
patients with hyperemesis gravidarum, thyrotropic in serum correlated with 
hCG immunoreactivity , and the severity of vomiting as indicated by clinical 
and biochemical parameters correlated with the degree of thyroid 
stimulation. To understand the thyrotropic action of hCG, it is necessary 
to know whether hCG activates the same domain of the TSH receptor as does 
TSH. The identification of the molecular structure of the hCG isoform 
with the highest thyrotropic potency will resolve the enigma of gestational 
thyrotoxicosis and the hyperthyroidism associated with trophoblastic 
disease and hCG-producing tumors. (62 Refs.) 
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An acute challenge of exogenous GnRH elicits rapidly increased serum 
gonadotropin levels with qualitative changes to more basic isoforms of 
both_ _FSH_.__and ._ LH . -'-Chronic- -GnRH - -agonist- therapy ~ supp re s~ses~ endogenous 
gonadotropins , and the serum levels of FSH and LH are low and fairly 
constant. A possible qualitative change in the gonadotropins during GnRH 
agonist therapy was investigated by determination of the median charge of 
the gonadotropin isoforms before and during therapy in 18 pubertal 

children. Two different GnRH agonists were studied: buserelin, given 
intranasally or as a sc implant for 1.5-34 months to five girls, aged 7-10 
yr, and for 5-6 months to two boys, aged 11-13 yr; and triptorelin, 
administered as a depot preparation for 3-6 months to four girls, aged 
9-12.5 yr, and for 1-24 months to seven boys, aged 10.5-12 yr. FSH and LH 
in serum and eluates after electrophoresis in 0.10% agarose suspension were 
measured with sandwich f luoroimmunoassays . The mean serum FSH and LH levels 
decreased significantly (P < 0.05) in girls during triptorelin therapy, 
whereas only the FSH level decreased (P < 0.05) in the boys. There were no 
significant (P > 0.05) changes in serum gonadotropin levels during 
buserelin therapy. All of the children had more basic serum isoforms of 
LH, and all but one had more basic forms of FSH during the GnRH agonist 
treatments. In a girl who had more basic gonadotropin isoforms after 
treatment with triptorelin for 2 and 6 months, a GnRH challenge elicited 



the release of still more basic isoforms . The changes in mean median 
charge to more basic gonadotropin isoforms were highly significant for 
both busereline (P < 0.01) and triptorelin (P < 0.001) treatment. An 
increased (P < 0.001) degree of charge heterogeneity was observed for FSH 
after triptorelin therapy. These findings show that there is a qualitative 
change in the isoforms of both FSH and LH in serum during GnRH agonist 
therapy in pubertal children. The changes in charge to more basic 

gonadotropin isoforms most likely reflect a direct effect at the 

pituitary level, leading to the synthesis and/or selective release of less 

sialylated and sulfated isoforms of the gonadotropins . The observed 
qualitative changes in the gonadotropin isoforms in these pubertal 
children may be part of the clinical effects of GnRH agonist therapy, 
leading to an arrest or regression of puberty. 
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The human pituitary gonadotropins , follitropin (hFSH) and lutropin 
(hLH) are glycoproteins which are microheterogeneous in terms of their 
charge and molecular size, as well as their in vitro and in vivo 
bioactivities . The aim of this study was to determine the contribution of 
variations in sialic acid (N-acetyl neuraminic acid) content to the 
structural heterogeneity of these glycoproteins. Sialic acid (Neu5Ac) was 
released by. partial acid hydrolysis (0.1 M TFA, 80 degrees C, 1 h) and 
derivatised with the fluorescent label DMB ( 1 , 2 -diamino-4 , 5 -methylenedioxyb 
enzene) in conjunction with an internal standard (N-glycoyl -neuraminic 
acid). The derivatives were then s^parated_ by _ rejver_sed-phase_HPLC^ __This_ 
method "allowed quantitation^ 'of "the" ~ sialic acid content over a range of 
5-100 pmol with between assay variation of < 6% for sialic acid released 
from approximately 100 ng (3 pmol) of hFSH or hLH. Comparison of the 

sialic acid contents of standard sialylated glycoproteins by either 
DMB-derivatisation or high-performance anion-exchange chromatography with 
pulsed amperometric detection yielded similar results, confirming the 
reliability of the fluorescence detection method. The sialic acid 
contents of 9 hFSH isoforms varied between 1.5-13.7 mol Neu5AC/mol FSH, 
whilst a range of 1.1-9.1 mol Neu5AC/mol LH was observed for 12 hLH 

isoforms . The sialic acid content of the hFSH isoforms was also 
observed to be related to the hormonal specific activity in a radioreceptor 
assay, confirming that alterations in the carbohydrate structure can 
influence the FSH-receptor interaction. In contrast, the sialic acid 
content of the hLH isoforms was found to be not related to specific 
activity at the receptor level. 
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Variation in the thyrotropic activity of human chorionic gonadotropin 
in Chinese hamster ovary cells arises from differential expression of the 
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The role of hCG as a stimulator of the human thyroid has been a subject 
of controversy, because discrepant results have been obtained in different 
in vitro assays. In an attempt to explain the variation observed in the 
thyroid response to hCG, we investigated the ability of hCG and that of its 
isoforms and glycosylation variants to inhibit [1251] bovine (b) TSH 
binding and stimulate adenylate cyclase in two clones, JP09 and JP26, of 
Chinese hamster ovary cells stably transfected with the human TSH receptor 
(hTSHr) . The two clones differed with respect to the number of hTSHr 
expressed per cell (34,000 in JP09 and 2,000 in JP26 cells). Both responded, 
extremely well to bTSH; the cAMP response to 0.001 IU/L bTSH was 
distinguishable from basal values. Interestingly, JP09 cells were readily 
stimulated by hCG (20-100 mg/L; 0.52-2.6 x 10 (-6) mol/L) to release cAMP, 
whereas JP26 cells showed little if any response. Also, cAMP stimulation 
produced by asialo-hCG was 12 -fold in JP09 cells and only 4-fold in JP26 
cells compared to 45- and 67 -fold stimulations by bTSH, respectively. 
Stimulation by asialo-hCG was approximately 30% that of bTSH in JP09 cells, 
but less than 6% in JP26 cells. When assessing the thyrotropic activity of 
the microheterogeneous isoforms of hCG, more alkaline pi forms were found 
to be more active than those of a more acidic pi regardless of whether they 
were derived from normal or molar pregnancy urine. Further studies with 
hCG, asialo-hCG, asialoagalacto-hCG, and deglycosylated hCG revealed that 
removal of sialic acid caused a marked increase in both its affinity for 

hTSHr and its cAMP-releasing potency, whereas^ removal of further 

carbohydrate y although ft~~ ""sTightly™eriharicedr~ "receptor binding, was 
detrimental to adenylate cyclase activation. In conclusion, differences in 
hTSHr expression may cause a variation in the cAMP response to hCG or its 
glycosylation variants, as does the microheterogeneity of the hormone 
itself. These mechanisms may be responsible at least in part for the 
divergent responses of different cell types to hCG and render 
interpretation of the physiological meaning of the data obtained in 
recombinant receptor systems difficult. 
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A recombinant CHO cell line in which the expression of human follicle 
stimulating hormone (hFSH) was under the control of the beta actin promoter 
was maintained in steady state perfusion cultures on a protein free medium. 
The level of expression of the hFSH was controlled by varying the steady 
state level of dissolved oxygen (10-90% of air saturation) and of sodium 
butyrate (0-1. 5mM) . Under these conditions, the specific productivity of 
hFSH (qFSH) varied from 0.7 to 4.8 ng hFSH/ 10 (6) cells/h. As the specific 
productivity of hFSH increased, there was a shift in the FSH isoforms to 
the lower pi fractions, corresponding to increased sialic acid content. 
As the specific productivity of hFSH increased, shifting the isofonn 

distribution towards the lower pi isoforms /that the sialyltransf erase 

enzymic activity also increased. 
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human follicle- stimulating hormone produced in a human cell line. 
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FSH has four asparagine- linked oligosaccharides with variable sialic 
acid contents, so that FSH is not a single molecule, but a heterogeneous 
group of isoforms . These isoforms differ in their biological properties 



and their distribution changes in various physiological states, allowing 
the modulation of FSH activity. Recombinant human (h) FSH has been produced 
in Chinese hamster ovary cells and has an i so form profile similar to 
those of both pituitary FSH standard and purified urinary FSH. These FSH 
preparations, however, do not contain the full spectrum of FSH isoforms 
found in the circulation. Production of recombinant hFSH in a cell line 
with a different pattern of glycosylation could broaden its isoform 
profile and potentially alter its biological activity. Thus, we transfected 
human embryonal kidney cells (293) with the human alpha and FSH beta genes 
to produce recombinant hFSH (hFSH-293) and determined its biological 
activity in a rat granulosa cell bioassay. Although hFSH-293 was 
immunologically indistinguishable from pituitary FSH standard, . its 
biological potency was 3- to 6-fold higher than those of two different 
pituitary FSH standards. To investigate this increased potency, we 
separated the isoforms of hFSH-293 by chromatof ocusing and determined 
their biological potencies in the rat granulosa cell bioassay. The isoform 
profile of hFSH-293 demonstrated a greater number of basic isoforms than 
that of pituitary FSH standard. Several of these basic isoforms exhibited 
enhanced in vitro biological potency, accounting for the increased 
biological potency of hFSH-293. This pattern of high in vitro biological 
activity and more basic isoforms is analogous to the FSH circulating 
during GnRH stimulation, pubertal induction, and ovulation. 
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hCG is known to have thyroid- stimulating activity and may cause 
hyperthyroidism in patients with trophoblastic diseases. hCG occurs in 
normal and molar pregnancy with breaks or nicks in the alpha- or 
beta-subunit peptide linkage and with substantial heterogeneity in the 
composition and degree of branching within the oligosaccharide side-chains. 
The bioactivity of hCG is markedly influenced by these structural 
variations. We purified hCG from five hydatidif orm moles, using 
chromatof ocusing separation after gel filtration. The hCG molecules were 
fractionated according to their isoelectric points, with a linear pH 
gradient from 3.2-6.1 and a final 1.0 mol/L NaCl step elution. The hCG 
immunoreactivity of each fraction was measured by RIA, and the 
thyroid- stimulating activity of hCG was determined by means of the cAMP 
response in Chinese hamster ovary cells expressing functional human TSH 
receptors (Chinese hamster ovary-JP09 cells) . The chromatof ocusing profile 
showed that hCG from the moles was eluted in six or seven major peaks at pH 
6.1, 5.5, 5.3, 4.8, 3.8, and 3.2 and with 1.0 mol/L NaCl, whereas hCG 
extracted from serum of hydatidiform moles and standard hCG preparation 



CR-12 7 extracted from pregnancy urine showed only small peaks at pH greater 
than 5.3. Each fraction increased cAMP production significantly in Chinese 
hamster ovary- JP09 cells. The relative bioactivity/ immunoreactivity, 
represented as the ratio of cAMP/hCG (picomoles per IU) , was significantly 
higher in basic components (pi 6.1, 6.2 +/- 1.2; pi 5.5, 4.4 +/- 2.7; pi 
5.3, 5.8 +/- 0.3) than in hCG CR-127 (bioactivity/immunoreactivity, 0.42; P 
< 0.05). The difference in pi of each hCG isoform was attributable to the 
extent of sialylation ; basic hCG isoforms contained less sialic acid 
by immunological detection using lectins. These results indicate that 
isoforms of hCG with more thyrotropic activity were produced by 
trophoblastic tissues in patients with hydatidif orm mole. We speculate that 
these isoforms of hCG may be responsible for the hyperthyroidism in some 
patients with hydatidif orm moles. 

Tags: Animal; Female; Human; Pregnancy; Support, Non-U. S. Gov't; Support, 
U.S. Gov't, Non-P.H.S. 

Descriptors: Chorionic Gonadotropin - -analysis- -AN; *Chorionic 
Gonadotropin - -physiology- -PH; *Hydatidif orm Mole- -chemistry- -CH; *Thyroid 
Gland- -physiology- -PH; *Uterine Neoplasms- -chemistry- -CH; Adult; CHO Cells; 
Chorionic Gonadotropin - -blood- -BL; Cyclic AMP- -metabolism- -ME; Hamsters; 
Hydatidiform Mole- -pathology- -PA; Hydrogen- Ion Concentration; Isoelectric 
Focusing; Isomerism; Radioimmunoassay; Receptors, Thyrotropin- -analysis- -AN 
; Receptors, Thyrotropin- -phys iology- -PH; Thyroid Gland- -chemistry- -CH; 
Thyroid Gland- -ultrastructure- -UL; Uterine Neoplasms- -pathology- -PA 

CAS Registry No.: 0 (Chorionic Gonadotropin); 0 (Receptors, 

Thyrotropin) ; 60-92-4 (Cyclic AMP) 

Record Date Created: 19940519 

Record Date Completed: 19940519 



14/9/20 

DIALOG (R) File 155 :MEDLINE (R) 

(c) format only 2003 The Dialog Corp. All rts. reserv. 

07736119 93191397 PMID : 1294011 

[Glycoprotein hormones, glycosylation and biological activity] 

Hormones glycoproteiques , glycosylation et activite biologique. 

Pigny P; Berault A; Dewailly D; Boersma A 

Laboratoire d ' ehdocrinologie , USN A, CHU Lille, France. 

Annales de biologie clinique (FRANCE) 1992, 50 (8) p557-64, ISSN 
0003-3898 Journal Code: 2984690R 

Document type: Journal Article; Review; Review, Tutorial ; English 
Abstract 

Language s : FRENCH 

Main Citation Owner: NLM 

Record type : Completed 

Subfile: INDEX MEDICUS 

Glycoprotein hormones LH, FSH, TSH and hCG are heterodimeric molecules: 
each contains two subunits, a common alpha and a unique beta subunit. Each 
subunit bears one or two Asparagine linked carbohydrate moieties which have 
a biantennary complex-type or hybrid-type structure. Different technical 
methods " " as deg lye o sy la t~i on "or mo 1 e qui" a r b i o 1 ogy ~te c hrTi que s have been used 
to study the role of carbohydrate residues in hormonal bioactivity. The 
carbohydrate chains are not directly involved in receptor binding events 
but their mechanisms of action is not fully understood. Two hypotheses are 
frequently emphasised: a conformational role or an involvement in the 
coupling of the receptor-adenylate cyclase system. At the post receptor 
level carbohydrate chains modulate the bioactivity in two ways: a global 
regulation following an all-or-none mode and slight one. The removal of the 
carbohydrate moieties leads to a loss of the in vitro hormonal activity. 
The results observed are dependent of the deglycosylation techniques and 
the bioactivity tests used. Hormone's deglycosylation reduces their 
capacity of production of cAMP and, to a lesser extent, their steroidogenic 
power. Deglycosylated hormones are antagonists to negative hormones 
although deglycosylated hCG has some agonist properties in vivo. 
Microheterogeneity of the glycoprotein hormones is due to slight variations 
in sialic acid and/or sulfate content. Glycoprotein hormones exist as 
several isoforms which differ in biological potency. Alkaline isoforms 
(less sialylated ones) are the most biologically active in vitro but 
have a short half live in vivo; acid isoforms are less active in vitro 



but have a longer circulatory half live. The polymorphism of glycoprotein 
hormones is a highly regulated process. (ABSTRACT TRUNCATED AT 250 WORDS) ( 
74 Refs.) 
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Lutrophin (LH) consists of an array of isoforms with different charges 
and bioactivities . This study was undertaken to clarify specifically how 
oligosaccharides of alpha and beta subunits contribute to LH isoform 
charges. Porcine LH (pLH) was separated into four isoforms by 
isoelectric focusing (IEF) , followed by subunit isolation. Their 
oligosaccharides were released by hydra z inolysis , labelled by reduction 
with NaB3H4, and fractionated by HPLC with a Mono Q column into five 
populations differing in the number of sulphate (S) and sialic acid (N) 
residues, designated as Neutral, N-l, S-l, S-N and S-2. Oligosaccharides 
were predominantly sulphated (S-l and S-2) and infrequently sialylated 
(N-l and S-N) . Further analysis, including concanavalin A (Con A) affinity 
chromatography, desialylation, desulphation, sequential exoglycosidase 
digestion and methylation, clarified the structures of the acidic 
oligosaccharides. All were of the biantennary complex type. Their two 
peripheral branches were S04-4GalNAc beta l-4Glc-NAc and GaJNAc_beta_ 
1^4GlcNAc- or-GlcNAc "in ~S"17' "S04 -4 Gal NAc bet aT. - 4 G 1 c NAc " and Sia* "alpha 2 -~6Gal 
beta l-4GlcNAc in S-N, and . (S04-4GalNAc beta l-4GlcNAc)2 in S-2 (where 
GalNAc is N-acetylgalactosamine and GlcNAc is N-acetylglucosamine) . Ten 
percent of S-l and of S-N had a bisecting GlcNAc residue. Sulphate residues 
occurred in nearly the same amount for both subunits; however, the alpha 
and beta subunits were sulphated differently. S-l predominated in the alpha 
subunit, while S-l and S-2 were major components in the beta 
subunit. (ABSTRACT TRUNCATED AT 2 50 WORDS) 
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For aqueous extracts of pituitary glands of oestrous mares, luteinizing 
hormone (LH) profiles were found to be similar to each other and to earlier 
work after chromat of ocussing (CF) and isoelectricf ocussing (IEF) . After CF, 
both LH and follicle-stimulating hormone (FSH) in pituitary extracts 
focussed in multiple peaks in the acidic range, with 86% of LH and 80% of 
FSH found between pH 4 and 6. By contrast, in pituitary venous plasma, only 
18% of the LH focussed in this range, whereas a significantly greater 
proportion (P less than 0.01) eluted above pH 7 than occurred in pituitary 
extracts (37% vs 2%, respectively) . For pituitary venous FSH, there was 
only a slight shift in the distribution of isoforms compared with the 
pituitary extract, with a rise in the percentage of strongly acidic 
molecules in pituitary venous pi asma (pH less than 3.65; 34% vs 16%) . These 
results show that at oestrus, horse LH (which, differs from that of other 
species because it has a heavily sialylated C-terminal extension to the 
beta-subunit , as does eCG) , is much more alkaline when secreted as opposed 
to when it is stored in the pituitary. The authors of this report suggest 
that this modification is made after entry into a preferentially released 
pool of LH. Modulation of the forms of LH and FSH that are secreted may 
play a role in regulating target tissue responses. 
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Gonadotrophin glycosylation and function. 
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This review emphasizes the heterogeneous structure of the gonadotrophin 
hormones and the influence of different oligosaccharide structures on the 
bioactivity of these hormones . A summary has been made of the changes in 



biopotency of the gonadotropins throughout the life-cycle of the human 
and in different endocrine states in the rat. In general it appears that 
the charge of the & gonadotrophin conferred by the acid radicals attached 
to the terminal groups on the oligosaccharide structures strongly 
influences biopotency. Basic structures have a greater potency in in-vitro 
assays, but a short half -life in the circulation, while acidic isoforms 
are less potent, but have a longer circulatory time and are thus more 
active in in-vivo estimations. More basic forms are secreted over the adult 
reproductive years compared with the prepubertal period and old age. The 
glycosyl structure of the carbohydrate groups also alters in different 
endocrine states and is probably also important for the bioactivity and 
potency of the hormone. Gonadotrophin -releasing hormone (GnRH) and 
gonadal steroids can influence the type of isoform synthesized and 
released, and therefore affect the function of gonadotrophins . GnRH 
enhances glycosylation, sulphation and biopotency. Oestradiol potentiates 
the glycosylation induced by GnRH and reduces sialylation , while 
testosterone increases sialylation . (122 Refs.) 
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Renotropic activity in ovine luteinizing hormone isoform (s) . 
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Renotropic activity was previously demonstrated in an ovine LH 
preparation. This preparation was further purified with a series of 
chromatographic steps, and the fractions were assayed for renotropic 
activity in vivo by their ability to stimulate [3H] thymidine incorporation 
into renal DNA of castrated hypophysectomized male rats. A purified 
preparation could be dissociated by acid treatment into two major 
constituent subunits, designated alpha and beta, each of which was composed 
of three microheterogeneous components (subunits alpha 1-3 and beta 1-3) by 
- reverse -phase- -HPLCt - Peptide- mapping, ""including" amino ^cTd~a~nalyses~ and 
partial sequencing of the purified peptides, showed that 1) subunits alpha 
3 and beta 3 possess the full length of the polypeptide chains, with the 
same amino acid sequences as those of the corresponding LH subunits alpha 
and beta, respectively; and 2) subunits alpha 1 and alpha 2 are complexes 
of three polypeptides which are missing several N-terminal residues from 
subunit alpha 3. Conversely, subunits beta 1 and beta 2 lack the C-terminal 
two residues and one residue, respectively, of subunit beta 3. Renotropic 
activity was not detected in any of the dissociated subunits alone, but 
association of alpha 1-3 with beta 1-3 reconstituted the hormonal activity 
with different potencies. In particular, combination of subunits alpha 3 
and beta 3 (alpha 3. beta 3) yielded a potent renotropic activity with weak 
gonadotropic activity. The carbohydrate composition of the purified 
preparation exhibiting renotropic activity differed from that of a 
reference oLH preparation, which possessed greater gonadotropic activity 
but was devoid of renotropic activity. Furthermore, renotropic activity was 
decreased after removal of sialic acid by treatment with neuraminidase. 
Thus, the oligosaccharide moieties as well as the amino acid sequences of 
the subunits may play an important role in the expression of renotropic 



activity in vivo, these effects over and above those arising from 
differential metabolic clearance. We conclude that pituitary renotropin 
represents a novel activity of a LH- isoform (s) and that the 
posttranslational (or the artificial, i.e. during preparation) modification 
of the constituent LH subunits may be responsible for modulation of 
renotropic activity as well as the intrinsic gonadotropic activity. 
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Isolation and characterization of three forms of luteinizing hormone from 
the pituitary gland of the horse. 

Matteri R L; Papkoff H; Ng D A; Swedlow J"R; Chang Y S 

Biology of reproduction (UNITED STATES) Apr 1986, 34 (3) p571-8, 
ISSN 0006-3363 Journal Code: 0207224 
Contract/Grant No.: HD-05722; HD; NICHD 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type : Completed 
Subfile: INDEX MEDICUS 

Three isoforms of equine luteinizing hormone (eLH-A, eLH-B and eLH-C) 
have been isolated from horse pituitary glands. Separation was achieved on 
the basis of charge heterogeneity by ion-exchange chromatography. These 
charge differences were apparent after final purification, as determined by 
electrophoretic mobility on polyacrylamide disc gels (RF = 0.14, 0.19 and 
0.26 for eLH-A, -B and -C, respectively). Apparent size differences were 
also noted between the isohormones by gel filtration on Sephadex G-100. 
Ve/Vo ratios for eLH-A, -B and -C were 1.72, 1.54 and 1.47, respectively. 

-All— 3 - - isoforms were — found ~ to" ~ contain "an^equivalehtT "amount ~ of ~hex6se 

(9.0-9.2%). Isohormones eLH-B and eLH-C, however, possess more sialic 
acid than eLH-A (6.6-6.7%, vs. 4.5%). The eLH-A and eLH-B preparations 
contain a similar amount of hexosamine, which is slightly lower than the 
amount of eLH-C (8.8-9.1% vs. 11.2%). No differences were noted between the 
isohormones by rat Leydig cell LH bioassay, equine testis LH radioreceptor 
assay (RRA) or calf testis follicle-stimulating hormone (FSH) RRA. Slight, 
but nonsignificant, variations were noted between preparations in an eLH 
radioimmunoassay (RIA) . Although chemical variations were detected between 
the eLH isoforms , no significant differences were observed in in vitro 
biological and immunological activities. The differences detected in 
sialic acid content raises the possibility that differences in in vivo 
clearance rates may exist. 
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An in vitro study of LH release, synthesis and heterogeneity in 
pituitaries from proestrous and short-term ovariectomized rats. 
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It is known that acute ovariectomy (OVX) greatly attenuates the pituitary 
luteinizing hormone (LH) response to gonadotropin -releasing hormone 
(GnRH) in vitro. The present study evaluated possible quantitative and/or 
qualitative differences in the biosynthesis and secretion of LH in 
pituitaries from proestrous and acutely (72 h) OVX rats. Paired anterior 
pituitary glands were incubated for 4 h in a medium containing +/- 10 nM 
GnRH. Pituitary and secreted LH were measured by radioimmunoassay with 
differences in total LH (tissue plus medium) +/- GnRH being indicative of 
GnRH- stimulated LH synthesis. Qualitative changes in LH were evaluated by 
isoelectrofocusing (IEF) . The results show that the major form of LH stored 
in and released from the pituitaries consisted of LH molecules with an 
isoelectric point (pi) in the alkaline pH range (alkaline LH) , and a lesser 
amount (approximately 30%) of LH molecules in the acidic. pH range (acidic 
LH) . The ratio of alkaline/acidic LH observed in the pituitary and medium 
was similar in the proestrous and OVX groups, although the amount of 
alkaline and acidic LH release in response to GnRH was 2-3 times greater in 
the proestrous group. In both groups, the alkaline/acidic LH ratio of 
secreted LH was higher in the presence of GnRH than in its absence. 
Alkaline LH synthesis was increased by GnRH in both groups, with the 
response being greater in the proestrous than in the OVX group; 
GnRH-stimulated acidic LH synthesis was observed only in the proestrous 
group. In both groups, the amount of LH synthesized was about 60% of the 
amount released, which suggests that LH synthesis does not fully account 
for differences in GnRH-stimulated LH release. Treatment of pituitary 
extracts with neuraminidase decreased acidic LH, and proportionately 
increased alkaline LH. These results suggest that the quality of LH stored 
in and secreted from pituitaries of proestrous and OVX rats is similar, and 

_ — that -there is -a -preferential- release-of the^ major alkaline LH ~ xsbf orm" in 

response to GnRH. The ovarian steroid environment, presumably estradiol, 
proportionately increases the amount of alkaline and acidic LH released, 
and differentially affects the amounts of the various isoforms 
synthesized in response to GnRH. The charge heterogeneity of alkaline and 
acidic LH may be related to the sialic acid content of the LH molecule. 
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sturgeon (Acipenser stellatus Pall.) III. Polymorphism. 
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Four biologically active fractions of gonadotropic hormone (aci-GTH-A, 
-B, -C, -D) were isolated and purified from acetonized pituitaries of the 
starred sturgeon (Acipenser stellatus Pall.). Their separation was achieved 
by DEAE-cellulose chromatography. Disc-electrophoresis and especially 
isoelectric focusing in polyacrylamide gel showed that each fraction- 
contained several components. Not less than 15 different components as a 
whole with isoelectric points ranging from 4.5 to 7.0 could be counted in 
four aci-GTH preparations. All these components were active in toad oocyte 
maturation test. Only two of four preparations (aci-GTH-A and -D) were 
practically free of common components. All aci-GTH preparations were shown 
to be homogeneous and identical by molecular weight, sedimentation 
coefficient, sialic acid content, and some immunological properties. 
N- terminal amino acid analysis revealed tyrosine and leucine in all aci-GTH 
preparations, with the only exception of aci-GTH-D that contained an 
additional polypeptide with N-terminal glycine. No differences in the 
spectra of aci-GTH isoforms were found when pituitary extract, newly 
purified or 3 years older hormone preparations were submitted to 
isoelectric focusing. 
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Inhibins/activins as diagnostic markers for ovarian cancer. 
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It is widely recognised that the early detection and subsequent 
assessment of recurrence of ovarian cancers are key steps for successful 
treatment. Available serum markers (e.g. CA125) are sensitive for some 
epithelial carcinomas (e.g. serous, endometrioid, clear cell) , however, 
these markers are less sensitive for granulosa cell tumours and mucinous 
carcinomas. Serum inhibin is an ovarian product which decreases to non 
detectable levels after menopause , however, certain ovarian cancers 
(mucinous carcinomas and sex cord stromal tumours such as granulosa cell 
tumours) continue to produce inhibin which provides a basis for a serum 
diagnostic test. Studies from this and other laboratories have investigated 
the suitability of inhibin as a diagnostic marker by identifying which 
inhibin (inhibin A (alphabetaA) , inhibin B (alphabetaB) , free alpha 
subunit) or activin (betaAbetaA) form is associated with these cancers. 
Available data show that inhibin assays which detect all inhibin forms, 
i.e. assays which detect the alpha subunit both as the free form and as an 
alphabeta subunit dimer provide the highest sensitivity/ specif icity 
characteristics as - an - ovarian cancer "diagnostic "test r This ~review"wiTl 
discuss the data supporting these observations and show recent studies in 
which a new alpha subunit monoclonal antibody-based ELISA is used as a 
potential diagnostic test. Furthermore, based on the high 
sensitivity/ specif icity characteristics of the respective assays for the 
various types of ovarian cancer, the combination of the inhibin assay with 
CA125 detects the majority of all ovarian cancers. (46 Refs.) 
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Typical medullary carcinoma (TMC) is usually considered to have a more 
favourable prognosis than other types of infiltrating breast carcinomas. 
This is a biological paradox, since its clinical behaviour is not in 
agreement with its anaplastic morphology and high mitotic rate. It should 
be remembered that neoplastic growth reflects cell production minus cell 
loss, the latter being achieved by apoptosis. At present, bcl-2 oncogene 
(apoptosis inhibitor) and p53 gene are assumed to be involved in the 
regulation of cell death and tumour proliferation. Sixty breast carcinomas, 
initially indexed as medullary carcinomas, were re-classified using the 
diagnostic criteria given by Ridolfi. This review yielded 13 typical 
(TMC) , 24 atypical (AMC) , and 23 non-medullary carcinomas (NMC) . Following 
antigen retrieval by microwave treatment, immunohis tochemical analyses, 
using MIB-1, p53 and bcl-2 monoclonal antibodies were performed on serial 
sections from formalin-fixed, paraffin-embedded specimens. TMC revealed the 
highest incidence of intense p53 positivity, and the highest mean MIB-1 
index, and absence of the apoptosis -inhibitor protein bcl-2. These results 
suggest the presence of a higher overall cell turnover in TMC than in AMC 
and NMC. Increased apoptosis balancing the increased cell proliferation 
might be among the possible explanations for the more favourable prognosis 
in TMC. 
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The literature abounds with reports showing discrepancies in immunoassays 
of proteins and peptides. Whereas the isomorphism and polymorphism of 
proteins remains largely hidden in immunoassays making use of polyclonal 
antibodies, the use of monoclonal antibodies uncovered the difficulty of 
accurately assaying microheterogeneous analytes . Indeed, most proteic 
hormones are not entities with unique structures but rather mixtures of 
molecular forms with slight differences in structure which may reflect 
large variations in biological and immunological activities; the 

monoclonal antibodies appeared clearly less suited than the polyclonal 
for testing a mixture of isoforms. Protein microheterogeneity also has an 
impact on assay standardisation, since reference preparations may contain 
several isoforms of the analyte. Using recombinant glycoprotein does not 
solve the problem. Regarding the problem of. discrepancy in immunoana lysis 
of proteins and peptides, we could establish, in a previous work, that 
discrepancy among lutropin assay kits may be related to various causes: i) 
differences in standard preparation and calibration curves; ii) 
microheterogeneity of lutropin molecules leading to missing some isoforms 
due to the restricted epitopic specificity of the monoclonal antibodies 
used in the kits. The epitopic dissection we engaged in appeared thus 
instrumental in explaining these discrepancies. It allowed us to enumerate 
epitopes on the surface of lutropin molecules, to elucidate the 
immunological structure and, finally, to characterize monoclonal 
antibodies used in commercially available lutropin assay kits with regard 
to their epitopic specificity. This work allowed us to interpret the 
discrepancy in serum lutropin concentration which was related to the use of 

monoclonal antibody with given specificity. Epitopic dissection may thus 
be instrumental in explaining discrepancy among immunoassays of proteins 
and peptides and in improving the accuracy of kits. (19 Refs.) 
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Since the first in vitro fertilisation (IVF) pregnancy was delivered in 
1978, this procedure has resulted in thousands of pregnancies and opened a 
vast new frontier of research and treatment for the infertile couple. 
Pregnancy rates with IVF improve as the number of high quality embryos 
available for transfer increases; therefore, ovarian stimulation agents to 
produce multiple oocysts for IVF are advantageous. Clomifene (clomiphene 
citrate) , human menopausal gonadotroph in (hMG; meno tropins) , and 
subsequent generations of products are commonly used as stimulation agents. 



In conjunction with the stimulation agents, gonadotrophin- releasing hormone 
(GnRH) agonists and human chorionic gonadotrophin (hCG) serve as adjuvants 
for successful control of all events in the induction process. Clomifene, 
an estrogen agonists/antagonist, occupies the estrogen receptor for a 
longer period of time than estrogen (weeks versus hours) . Because this 
signal is interpreted as low estrogen, GnRH is released, which produces a 
rise in circulating levels of follicle-stimulating hormone (FSH) and 
luteinising hormone (LH) and subsequent ovarian follicular development. 
Menotropins is collected by passing urine from menopausal donors over a 
Sepharose column, followed by removal of high molecular weight impurities 
by chromatography. The mixture of FSH and LH is biologically standardised. 
This product stimulates multiple ovarian follicular development. 
Urof ollitrophin is produced using antibodies to hCG anchored to a 
separation column. LH then can be excluded from the eluate by binding to 
the hCG antibodies (LH immunoaf f inity column) . Highly purified FSH is 
obtained by passing menopausal urine over a column with monoclonal 
antibodies to FSH. The isolated FSH is then eluted from the column by a 
highly basic solution and crystallised. This product delivers FSH at a 90% 
purity and can be administered subcutaneous ly rather than intramuscularly. 
Dosage is standardised on a mg/kg basis. Recombinant human FSH is 
completely free of LH and offers the advantages of better batch 
consistency, greater purity, and absence of any human contaminants. It may 
be given both subcutaneous ly and intravenously. Genetically engineered FSH 
combines portions of the native protein with another protein (hCG) which 
enhances its potency and extends the half -life compared with wild- type FSH. 
Short, medium and ultra- long activity analogues of genetically engineered 
FSH may be used to tailor stimulation protocols in various clinical 
situations. Growth hormone is an adjuvant to ovarian stimulation which 
results in a decreased number of ampoules of menotropins being required to 
achieve ovulation in poor responders. Ovulation triggers include both hCG 
and GnRH agonists. Progesterone supplementation is generally used in the 
luteal phase of the IVF cycle and is administered by intramuscular 
injection or vaginal suppository. It appears that conscious sedation with 
midazolam, pethidine (meperidine) and fentanyl is nontoxic for oocyte 
recovery. If full anaesthesia is required for gamete intrafallopian tube 
transfer (GIFT) or zygote intrafallopian tube transfer (ZIFT) , balanced 
anaesthesia with nitrous oxide and an opioid appears to be the most 
appealing option. Appropriate information on the clinical use of the drugs 
used in IVF greatly reduces patient stress associated with the complex 
multidrug regimens associated with the procedure. (180 Refs.) 
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The authors present an up-to-date review on etiopathogenesis of 
atherosclerosis. Theories of etiology of atherosclerosis are described: 
.response-to-injury hypothesis, lipid deposition hypothesis, lysosome 
hypothesis, encrustation hypothesis, mural thrombi hypothesis, monoclonal 
and clonal senescence hypothesis. The role of endothelial injury and 
platelet adhesion as well as smooth muscle cells proliferation due to these 
events, their growth control and the role of macrophages in atherogenesis 
are explained thoroughly. Special attention is focused on the interaction 
of arterial cells and lipoproteins at sites of vessel injury, lipid 
metabolism of the lesion and on synergy of arterial injury caused by 
various injury mechanisms and hypercholesterolemia in atherogenesis. 
Atherosclerotic risk factors and their impact on atherogenesis are 
discussed as well (e.g. hyperlipoproteinemia, hypertension, tobacco 
smoking, diabetes and abnormal glucose tolerance, gout, obesity, menopause 
and oral contraceptives, diminished physical activity, type A of 
personality behavior etc.). The possibilities of regression or reversal of 
ateromatous plaques are presented too. (121 Refs.) . 
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The results today of passive immunotherapy with monoclonal antibodies 
(MAb) are still very limited, even via its indirect methods (in vitro tumor 
cell clearance of bone marrow before autologous retransplantation, 
^transport of cytostatic ehemicaisy and -r ad rat ion) "Tumor 'cell~heterogenerty 
requires the use of several MAb. Adoptive immunotherapy in the form of the 
graft vs leukemia (GVL) reaction associated with the graft vs host (GVH) 
reaction, after an allogeneic bone marrow transplantation, first 
demonstrated in animals in 1962, has been confirmed in man. The' material 
and operational development of tumor immunology, immunopharmacology , and 
clinical trial methodology should improve active immunotherapy results and 
help to convert into a cure what is often a significant but only marginal 
increase: 1) of disease -free survival or 2) of survival or 3) of survival 
after relapse. The general ineffective management and use of adjuvant 
chemotherapy for all tumors except breast carcinoma before menopause 
will, on the other hand, contribute to necessary new concepts of how to 
manage the postremission, residual, minimal disease. (112 Refs.) 
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The aim of this study was to examine the cellular distribution of 
osteopontin (OPN) protein [by immunohistochemical (IHC) analysis] and mRNA 
[by in situ hybridization (ISH)] in the primary tumors of lymph node 
negative (LNN) breast cancer patients and to determine whether the level of 
immunodetectable OPN may be associated with tumor aggressiveness. We 
examined OPN levels in tumors from 154 patients with LNN breast cancer who 
were followed for a median of 7 years (range 1.7-16.3 years). IHC staining 
for OPN was seen in tumor infiltrating macrophages and lymphocytes in 70% 
of these tumors, and in the carcinoma cell's themselves in 26%. ISH was 
performed to determine cellular distribution of OPN mRNA expression in 
sections from selected tumors. OPN mRNA was detected in groups of tumor 
cells, individual tumor cells and tumor infiltrating macrophages and 
lymphocytes. Matched sections showed that some tumor cells with IHC 
staining for OPN protein were also positive for OPN mRNA by ISH, in 
contrast with previous studies which have shown OPN mRNA expression only in 
tumor infiltrating inflammatory cells. Our results thus indicate that OPN 
_ protein, ..can be~produced -by~ breast-cancer cel-ls- -in- vivo -and suggest that—it— 
may also be taken up from the environment (i.e., secreted by inflammatory 
cells or other tumor cells). Tumor cell IHC staining intensity was then 
assessed using a semiquantitative scoring system. Univariate analysis 
showed tumor cell OPN positivity above an optimized cutpoint to be 
significantly associated with decreased disease-free survival (DFS) and 
overall survival (OS) . The results of this pilot study thus suggest that 
the ability of breast cancer cells to either synthesize OPN or to bind and 
sequester OPN from the microenvironment may be associated with tumor 
aggressiveness and poor prognosis. 
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a known cardiovascular risk factor. 
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Serum total sialic acid (SA) has recently been reported as a 
cardiovascular risk factor. The risk of cardiovascular disease increases 
after the menopause in females. However, there are little data looking at 
the relationship between serum SA and the menopause. Overall 92 females 
were studied. The women were divided into five groups: the first three 
groups were age-matched pre -menopausal (n = 20) , peri -menopausal (n = 10) 
and post -menopausal women (n = 2 0) . In order to study serum SA changes with 
adult female age we also studied 14 young pre -menopausal women and 28 
elderly women. There was no significance difference between the serum SA 
concentration in the age-matched pre-, peri- or post -menopausal women (62.7 
+/- 10.4 mg/dl, 61.7 +/- 4.5 mg/dl, 62.9 +/- 7.0 mg/dl respectively). 
Furthermore, there was no significant difference between the serum SA in 
the "young" women (64.7 +/- 9.8 mg/dl) and that of the peri-, pre- or 
post ^menopausal women. However, in the elderly women the serum SA was 
elevated (75.6 +/- 16.6 mg/dl) with P < 0.05 for each comparison group. In 
conclusion, serum SA does not seem to change at the time of the female 
menopause although in elderly women (average age 75.6 +/- 16.6 years) it 
increases. The reason for this increase is not known and may merit further 
research. 
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OBJECTIVE: The concentration of serum total sialic acid (S-TSA) is one 
recently investigated risk marker for cardiovascular mortality and 



atherosclerosis. Since the mortality from coronary heart disease is higher 
in the United States than in Japan, one could expect the S-TSA to be higher 
among Caucasian US citizens than among Japanese citizens, a hypothesis that 
is tested in this study. DESIGN : Cross -sectional study of population-based 
samples of Japanese and US Caucasian men and women. SETTING: The rural 
community Akita, Japan, and the suburbs of Minneapolis, Minnesota. 
SUBJECTS: These were 75 consecutive men and women from Akita and 
Minneapolis respectively aged 47-69 years in 1990. People who had smoked 
cigarettes during the past 5 years; who had a history of diabetes mellitus, 
liver disease, coronary heart disease, or stroke; or who were taking 
anticoagulants were excluded. OUTCOME MEASURES: Serum total sialic acid 
levels in male and female Japanese and US Caucasian subjects with 
adjustment for age, systolic blood pressure, fibrinogen, triglycerides and 
in women also for menopausal status. Race and sex-specific correlations 
with serum total sialic acid for selected cardiovascular risk markers. 
RESULTS: The entire sialic acid distributions were shifted to the right in 
Caucasian men and women compared to Japanese men and women. The mean +/- 
standard deviation concentrations of S-TSA were 54.1 +/- 5.3 mg/dl in 
Japanese men and 58.7 +/- 5.6 mg/dl in Caucasian men (P < 0.001). In women, 
the concentrations were 54.8 +/ - 5.1 and 63.1 +/- 6.0 mg/dl respectively (P 
< 0.001). S-TSA level correlated significantly and positively with 
fibrinogen levels in Caucasian and Japanese men and women and with 
triglyceride levels in Caucasian and Japanese men and in Caucasian women 
but not in Japanese women. After adjustment for age, systolic blood 
pressure, fibrinogen, triglycerides and menopausal status, the sialic 
acid levels were 2.2 (P = 0.009) and 6.2 (P < 0.001) mg/dl higher in 
Caucasian compared to Japanese men and women respectively. CONCLUSIONS: 
Higher S-TSA levels in Caucasians living in Minneapolis compared to 
Japanese living in Akita, Japan is in concordance with the higher 
cardiovascular mortality in the US. Differences in S-TSA levels may reflect 
international differences in the prevalence of atherosclerosis. 
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Serum sialic acid levels in lung cancer patients. 
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The levels of N-acetyl neuraminic acid ( sialic acid) in normal men and 
pre-and post- menopausal women were determined. Smoking post- menopausal 
estrogen therapy, oral contraceptives, and refreezing had no effects on 
sialic acid levels. Pre-treatment values from patients with lung 
carcinoma showed markedly elevated levels of sialic acid (0.697 +/- 0.149 
muM/ml) as compared to those from normal controls (0.432 +■/- 0.067 muM/ml) . 
The potential usefulness of sialic acid as a biological marker is. 
discussed. 
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